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PEEFACE. 



tbis work to ibo wants 
"Wllb tliis purpose in 
tiples of tliQ science ai 
work, irhilc the more ii 
treated more briefly or 
in llie character of llic 



Theue ia a largo clasa of pupils wliose limited Lime renders it 
impossibio for them to pursue an extended mathematical course. 
The author, in accordance with his origioal intention to prepare a 
feriea of text-books in Arithmetic, Las now endeavored to adapl 
of this class of pupils, 
view, iliD simple, olementaTy, practical prin- 
■a more fully presented than in hia lai'ger 
itricate and less important parts have been 
entirely omitted. A corresponding change 
examples has also been made. 
Aa in the larger work, so hero, constant attention has been paid 
to Iho brevity, simplicity, perspicuity, and accuracy of osprossdon; 
and no elfort has been spared in the endeavor to render the 
mechanical execution appropriate and attractive- 
Definitions, tables, and explanations of signs have been distrib- 
uted through the book where their aid is needed, to enable the 
pupil to leam them more readily than when they are presented 
collectively, 

Nearly all the examples have been prepared for this book, and 
are dilTerent from thoSe of the ki^r woit ; still, to Becure uniform- 
ity of language (a matter of great importance, as every experienced 
teacher knoivs), the leading examples in the several subjects, the 
deftoitions and rules, with few exceptions, have been intentionally 
retained with but little n 



It FRBVAca. 

Ardcles on United States Money, Percentage, Stocks, Cnstom 
House Bosiness, and Exchange have been prepared for this book; 
and all the principles requisite for a practical business life have 
been presented in a simple, intelligible, attractive manner, and 
-with sufficient minuteness and fullness and a due regard to logical 
arrangement 

Brie^ suggestive questions have been placed at the bottom of 
the page, designed in no way to interfere with the fiiee, original 
questioning which every teacher will adopt for himself, but merely 
to aid the young and inexperienced pupil in fixing his attention 
upon the more important parts of the subject 

Here, as in the larger work, some of the answers to examples 
have been given to inspire confidence in the learner, and others 
are omitted to secure the discipline resulting firom proving the oper- 
ations, a discipline and a benefit which the pupil should not forego 
nor the teacher neglect. 

Fully appreciating the favor which has been bestowed on his 
other works, the author sends this forth, hoping it may commend 
itself to the approval of committees and teachers, and that it may 
be found adapted to contribute in some measure to the happiness 
and improvement of the class of pupils for whom it is designed. 

A Key, containing the Answers not given in this book, is published 
for the convenience of Teachers. 

PHU.UP8 ACADESfY, ANDOVER, ) 

AprU 19, 1862. > 
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This work is now presented, containing a ftill exposition of the 

^Ictric System of Weights and Measures, prepared by H. A. Newton, 

Professor of Mathematics, Yale College. 
Mat, 1867. 
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Article 1. Arithmetic is the science of numbers, and the 
art of computation. 

A Number is a unit or a collection of itnitSj a unit being 
one^ i. e. a single thing of any kind ; thus, in the number six 
the unit is om ; in ten days the unit is one day, 

3» All numbers are concrete or abstract. 

A Concrete Number is a number that is applied to a par- 
ticular object ; as six books, ten men, four days. 

An Abstract Number is a number that is not applied to 
any paiticular object ; as siss, ten, seventeei). 

S» Arithmetic employs six different operations, viz. ITbtatton, 
Nwneration^^Additiony Subtractiony Multiplication^ and Division. 
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NOTATION AND NUMERATION. 

4» Notation is the art of expressing numbers and thei^ 
relations to each other by means of figures and other symbols. 

S* Numeration is the art of reading numbers which have 
been expressed by figures. 



. Art. 1. What is Arithmetic? What is a Number? A Unit? 9. What is a 
Concrete Number? An Abstract Number? 3. Uow many operations in Aiitbf 
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% irOTATIOir AND NUMEEATIOV. 

A. Two mediods of notation are in common use : the Arabit 
and the Roman, 

7. The Arabic Notation, or tbat brought into Europe bj 
the Arabs, employs Un figures to express numbers, viz. : 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Naught, One, Two, Three, Fonr, Five, Six, Seven, Eight, Nine. 

These figures are called digits^ from the Latin digitus, a 
finger; a term probably applied to figures from the custom of 
counting upon the fingers. 

Sm The first Arabic figure, 0, is called a cipher, naught, dr 
zero, and, standing alone, it signifies nothing. 

£ach of the remaining nine figures represents the number 
placed under it, and for convenience in distinguishing them from 
0, they are called significant figures. 

O, No number greater thstti nine can be expressed by a 
single Arabic figure, but by repeating the figures, and arranging 
them differently, all numbers may be represented. 

Ten is expressed by writing the figure 1 at the left of the 
cipher; thus, 10. In like manner, twenty, thirty, forty, etc., 
are expressed by placing 2, 3, 4, etc, at the left of ; thus, 

20, 80, 40, 50, 60, 70, 80, 90. 

Twenty, Thirty, Forty, Fifty, Sixty, Seventy, Eighty, Ninety. 

10* The numbers from 10 to 20 are expressed by placing 
the figure 1 at the left of each of the significant figures; thus, 

11, 12, 13, 14, 15, 16, 17, etc 

Eleven, Twelve, Thirteen, Fonrteen, Fifteen, Sixteen, Seventeen, etc. 

In a similar manner all the numbers, up to one hundred, may 
b^ written ; thus, 

21, 36, 66, 98, etc 

Twenty-one, Thirty-six, Sixty-six, Ninety-eight, etc. 

I 

6. How many methods of Notation? What? 7. How many figures in the 
Arabic Notation? What called? Why? 8. What is the first figure, 0, called? 
rhe others? Why? 9. The largest number expressed by one figure ? Ten, 
bow exprasaedf Tw80t|rt 10. Vnmben fi^m ton to Iwesl^* how wrpwiaiiiy 
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II. One hundred ia expressed hj plncing the figure 1 at the 
lefl of two ciphers; thus 100. In like manner two hundred, 
three hundred, etc., are written; thus, 

200, 300, 600, 800, etc 

Two hundred, Three hundred. Six hundred, Eight hanilred, etc. 

13. The other numbers, up to one thousand, may be ex- 
pressed by putting a significant figure in the place of one or 
each of Ihe ciphers in the above numbers ; thus, 

Two hundi-ed and three, expi'essed in figures, is 203, 

Six hundi'cd and eighty, expregsed in figures, is 680, 

Kine hundred and ninety-eight, expressed in figures, is 998. 

f3. Tte PLACE of a figure is the position it occupies with 

reference lo other figures ; thus, in 436, the C, counting from the 

riffht, ia in the ^rst place, 3 is in the second place, and 4 in the 

third place. 

The figure in the Jirst place represents simple units, or units 
of the Jirst order ; the second figure represents tens, or units of 
the second order ; the third, hundreds, or units of the third 
order ; the fourth, thousands, or units of the fourth order, etc. ; 
thus, in tlic number 3576, the 6 is 6 units of the first order ; 
the 7 tens is 7 units of the cecond order ; the £ hundreds is & 
units of the third order, etc. 

14. From the foi-egoing it will be seen that each sijnificanl 
figure hns two values; one of which ia constant (i. e. Oiways lh» 
tame), Ihe other variable; thus, in each of the numbers 2, 20, 
and 200, the left hand figure is tu^o ; but in the Jirst it is two 
units; ia the second, two tens; and in the third, two hundreds. 

The former of these values is the inherent or simple value, 
and the latter is the local or place value. 

15. It is also evident that ihe value of a Jigwre is made ten 
fold by removing it one place toward the left; a hundredfold 
by removing it two places, etc. ; i. e. ten units of tlie first order 

11. One liundrcd, tia« exprcSGcd? Tno bundred? 19. Other numbe s, Loir 
wpressBdr 1^, IVhut ia lUe plart of a llgure? What docs Iba DKum in lln 
nr^E plDca nprcieuir EKOud placer Third! 14. Uon- nniii;,*ii(I whnt vulii. i 
>iM t, ^ti)tiii if. U^v d«f* moving ■ ttiun toward! tin 1*0 *ll^a iti i^.uu' 
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make one ten, ten tens make one hundred, ten hundreds make 
one thousand, and, in short, ten units of any order make one unit 
of the next higher order. 

10. The dpherj when used with other figures, fills a place 
that would otherwise be vacant ; thus, in 206 the cipher occupies 
the place of tenSy because there are no tens expressed in the 
given number. 

17* The figures of large numbers, for convenience in read- 
ing, are often separated bj commas into periods or groups. 

There are two methods of numerating : the French and the 
English. Bj the French method a period consists of three 
figures ; bj the English, of six. T^e Fi*ench method is most 
convenient, and principally used in this country. 

18. By the French Method of Numeration the first 
or right-hand period contains units, tens, and hundreds, and is 
called the period of units ; the second period contains thousands, 
tens of thousands, and hundreds of thousands, and is called the 
period of thousands ; etc., as in the following 

FRENCH numeration TABLE. 

i M ^^ '^'^ ii II 
1 ^1 ^1 *l ^i ^i 

org *"0«3 ^o§ j-oa iaoS ►■©a f* > 

§3 §g§ g§^ §ga J§i gg^ §§-s 

SO" W^O" WH^ W^M WhS W^H KE-P 
2 8, 7 6 9, 6 4 0, 7 6, 4 7 6, 1, 8 4 3. 

7th period, 6t)i period, 6th period, 4th period, 8d period, 2d period, Ist period, 
Quintillions.Qaadrillions, Trillions, Billions, Millions, Thousands, Units, 

16. For what is the cipher used? 17. How many methods of numerating! 
What are they? Which is generally used in this country? 18. Name the dllT 
•rent periods in the Fvench Numeration Table. Eepeat the tableu 
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19. The value of the figures in this table, expressed in 
words, is twenty-eight quintillion, seven hundred and eizty'^iine 
quadrillion, five hundred and forty trillion, seven hundred and 
six billion, four hundred and seventy-six million, one thousand, 
eight hundred and forty-three. 

Note. Tbe keadiho of a number consUu of two dutinct proceuo^: 
First, reading the order of i&e /ilacts, banning at tita rigbt hand ; thiu, 
onits, (ens, hundreds, etc., as in (he Numeraiioa Tnble ,- and, second, reading 
the vaiae of the tignres, beginning at the lef^, aa abore. To distinguish 
these pTX>cesBes, the first may be called nameraling, and the second rtadiag, 

90> The table can be extended to any number of places, 
adopting a new name for each succeeding period. The periods 
above quintillions are sextillions, septillions, oclillionB, nonillions, 
declllions, undecillious, duodeciUions, etc. 

31. To numerate and read a number according to 
the French method : 

Rule. 1. Beginning at the right, nvmerate and point offiht 
nwi^fer into periods of thbeb figuret each. 

2. Beginning at the left, read each period teparateU/i giving 
the name c/ each period except that of unit*. 

EXEKCISES IK NdUKBATIOK BX THE FBENCH MeTHOD. 

33. Let the learner read the following numbers ; 

7,435,720,597 



357 

4,649 

95,679 

549,317 

5.745,328 

52,078,712 

243,967,184 

4,674,925,178 

43,404,876,347 



74,690,007,467 

297,999,399,089 

6,137,731,975,468 

45,719,456,972,145 

457,749,136,958,083 

3,125,945,654.315,756 

57,963,568,194,437.973 

367,042,143,866,145,316 

J,593,047,67 1,350,486,950 



19. Whatistheralneof thennmber expnuFd Inthelible? Eeidlng ■ nam- . 
b<r consists of how nuny procMEesT Wtint are they? HO. Whatsrelbe aaniH 
or periods sbove QolntlUiQiu? 21. Bula for numsratUis and T«KdIa( a nnmbu 
bf tb* Fraaali mathodt. 
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33. To write numbers by the French method : 

Rule. 1. Beginning at the lefty vnite the Jigures belonging 
to the highest period. 

2. Write the jigures of each successive period in their order j 
JiUing each vacant place with a cipher. 

Exercises in French Notation and Numeration. 

34* Let the learner write the following numbers in figures, 
and read them by the French method : 

1. Two units of the third order and five of the first. 

Ans. 205. * 

Note*. Since no figure of the second order is given, acipher is written in 
the second place. 

2. Six units of the fourth order, three of the second, and 
eight of the fii-st. Ans. 6,038. 

3. One unit of the seventh order, three of the sixth, seven of 
the third, and two of the second. Ans. 1,300,720. 

4. Five units of the fifth order and three of the fourth. 

5. Six units of the fourth order and one of the third. 

6. Two units of the eighth order and three of the sixth. 

7. Nine units of the ninth order, six of the fifth, one of the 
second, and three of the first 

ftSm Express the following numbers in figures by the French 
potation : 

1. Three hundred and fifly-six. Ans. 356. 

2. Six hundred and fifty-three. Ans. 653.^ 

3. Five hundred and sixty-three. Ans. 563. 

4. Three hundred and sixty-five. 

5. Six hundred and fifty-one. 

6. One thousand, six hundred and fifly-one. Ans. 1,651. 

7. Forty-two tiiousand, five hundred and fifty-four. 

8. Right hundred sixteen thousand, and two hundred. 

9. Six million, one hundred four thousand^ two hundred and 
8oventy-six. Ans. 6,104,276. 

A3* fittle tn wAiing pvaah^n hy th« Frt&eh aitthodt 
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10. Tliree hundred six tliousand, five hundred and Iwo. 

11. Nine hundred foriy-six million, five hundred fourteen 
tliousand, nine Imndred and iweiily-five. 

12. Six billion, fiftecin million, seven thousand, and four hun- 
dred. Ans. 6,015,007,400. 

13. Five million, six hundred fifty-one thousand, four hundred 
and six. 

14. Seventy-four million. 

lu. Sixty-three million, fourteen thousand, and seven hundred. 

30. By the English Method of Kciueration, the first 
period eoniains units, tens, hundreds, thousands, lens of thou- 
sands, and hundreds of thousands, and is called the period of 
units; the second period contains millions, tens of millions, hun- 
dreds of millions, thousands of millions, tens of thousands of 
millions, and hundreds of thousands of millions, and is colled 
ihsperiod of millions ; etc., as in the following 

- ENGLISH NDMERATION TABLE. 



; I" 1 1 J 1 1 ^1 



w In till ilnl pctiodl Sccoud 
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37* The value of the figures in this table, is twentj-eight 
trillioD, seven hundred sixty-nine thousand five hundred and 
fortj billion, seven hundred six thousand four hundred and 
seventj-six million, one thousand eight hundred and forty-three. 

38* The nctmes of the figures and their vahies are the same 
in the two tables for the first nine places from the right, after 
which they are aUke in value lut different in name, A trillion 
by the English method is much more than by the French. 

99. To numerate and read a number according to 
the English method : ' 

Rule. 1. Beginning at the right j numerate and paint off 
the number into periods of six figures each 

2. Beginning at the Uft, )read each period separatehf, giving 
the name of each period except that of units. 

Exercises in Numeration by the English Method. 
30* Read the following numbers : 

87,658765,647596 

95467,694164,745689 

47,678600,709050,85%91 

31. To write numbers by the English method : 

Rule. 1. Beginning at the lefty write the figures belonging 
to the highest period. 

2. Write the figures of each successive period in their order^ 
filling each vacant place with a cipher* 

Exercises in English Notation and Numeration. 

33* Write the following, and read by the English method : 

., 1. Five units of the eighth order, six of the seventh, two of 
the fourth, and one of the third. Ans. 56,002100. 

97. Wliat nnmber is expressed by the table? 98. Are the names of fignres 
«lik6 in tlie French and English tables? Their vcUues^ alike or unlike? 99. Kule 
for numerating god reading a number bjr. the English method 7 31. Bule lor 
writing a number by the English nieth«df 



1. 


684 


4. 


2. 


853697 


5. 


8. 


7,474569 


6. 
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2. Nine units of the fourteenth order, two of the twelfth, 
three of the eleventh, six of the eighth, nine of the sixth, two 
of the fifth, and three of the fourth. Ans. 90,230060,923000. 

3. Two units of the ninth order, six of the sixth, one of iha 
fiftl), two of the third, seveo of the second, and five of the first. 

33> Express the following numbers by the English Notation : 

1. Seventy-two million, six hundred thirteen thousand four 
hundred and forty-six. Ana. 72,613446. 

2. Five hundred seventeen billion, three hundred twenty-two 
thousand one hundred fourteen million, eight hundred fortyKine 
thousand nine hundred and sixty-nine. 

3. Two hundred and ten billion, and six thousand. 

Note. Those and other exercises will bo varied and extended by the 
teacher as circunulances may dictate. 

34. The Roman Notation, or that used hy the ancient 
Eonums, employs seven capital letters to express numbera, viz. : 
I, V, X, L, C, D, M. 

One, !Five, Ten, Fifty, One hundred. Five hundred, One thousand. 

AH other numbers may be expressed by combining and re- 
peating these letters. 

35> The Roman Notation is based on the following princi- 
ples: 

laL When two or more letters of equal value are united, or 
when a letter of less value follow» one of greater, the sum of 
their values is indicated ; thus, XXX stands for 30, LXV for 65, 
CC for 200, MDCLXVII for 1667. 

2d. When a letter of less value is placed before one of greater, 
the differetice of their values is indicated ; as, IX stands for 9, 
XL for 40, XC for 90. 

3d. When a letter of less value stands between two of greater 
value, the less is to be taken from the mm of the other two; as, 
XIV stands for 14, XIX for 19, CXL for 140. 

3». Uoiv maay and what characters are employea la llie Roman Nolnlionr 
IVIiBl iflllievalueof eaeht 39. Wbal is lie fliit jiriBei>(« in Komun Kolatlon! 
aucviii:? Tliirdt ■ ' 
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4tli. A letter witli a line over it represents a number one 
thousand times as great as the same letter without the line ; thus 
X stands for ten, but X stands for one thousand times ten, i. e. 
ten thousand: M stands for one thousand, but M for one thousand 
iifnes one thousand, 

TABLE OF BOMAN NUMERALS.' 



I 


1 


XVI 


16 


CCCC 


400 


II 


2 


XVII 


17 


D 


500 


III 


3 


XVIII 


18 


DC 


600 


IV 


4 


XIX 


19 


DCCCC 


900 


V 


5 


XX 


20 


M 


1000 


VI 


G 


XXI 


21 


MD 


1500 


VII 


7 


XXIV 


24 


MDC 


1600 


VIII 


8 


XXV 


25 


MDCLXV 


1665 


IX 


9 


XXIX 


29 


MDCCXLIX 


.1749 


X 


10 


XXX 


30 


MDCCCXVI 


1816 


XI 


II 


XL 


40 


MDCCCLXII 


1862 


XII 


12 


L 


50 


V 


5000 


XITT 


13 


LX 


60 


L 


50000 


XIV 


14 


XC 


90 


C 


100000 


XV 


15 


C 


100 


M 


1000000 



Ans. Xn. 
Ans. XVm. 



Exercises in Roman Notation, 

30* Express the following numbers by letters : 

1. Twelve. 

2. Eighteen. 

3. Twenty-nine. 
L Ninety-nine. 

5. Two hundred and eighty-four. 

6. One thousand four hundred and forty-six. 

7. One thousand six hundred and forty-four. 

8. The present year, A. D. . 

JfoTE. The Roman notation is very inconvenient for Arithmetical oper 
-itions, and the Roman numerals aro nov seldom used, except for nnmbcK 
ing the pages of a preface, the divisions of a discourse, and the sectioni^ 
chapters, and other divisions of a book. 



35. What in the f9&rth principle in Roman Notation? 36. Are Roman nume. 
*:i s much used In arithmetical op«rationtf Why? For what are th«y U8»d* 
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37. Besides tbe Arabic and the Eom&n figures, there are 
various murks used to indicate that certain operations are to be 
perTormed, such, e. g., aa the liffn of addition, -\- -, the tign of 
subtraction, — ; etc. These signs will be given, and their uses 
explained when their aid is needed. 



ADDITION. 

39. Addition is the putting together of two or more nnm- 
beru of the same kind, to find their sum or amount. 

The sum or amount of two or more numbers is a number which 
contains the same number of units aa the two or more numbers 
put together; thus, 7 is the sum of 3 and 4, because there are 
just as many units in 7 as in 3 find 4 put together ; for a like 
reason 11 days is the sum of 2 days, 4 days, and 5 days. 

Ex. 1. James haa 4 marbles, John has 5, and Henry baa 3 ; 
bow many marbles have they all? 

To solve this example, add the numbers 4, 5, and 3 : thus, 4 
and 5 are 9, and 3 are 13; therefore James, John, and Henry 
have 12 marbles, Ans. 

2. How many are 3 and 6 ? 6 and 3 ? 2 and 5 and 7 ? 

39. A SiQN is a mark nhich indicates an operation to be 
performed, or which is used to shorten some expression. * 

'40. The 81^ of doSars is written thus, $ j e. g. S2 repre- 
Mtits ttoodoUars; $10, ten dollars, etc. 

41. The sign of equality, =^, signifies thai the quantities be. 
tween which it stands are equal to each other ; thus, £1 = 100 
cents, i. e. one dollar equals one hundj'ed cents. i 

ST. Wliat chsrsclen an used la Aritbmelia besides the Arabic and Eonun 
Ijurw! For whal? 

38. Whatig Addilinn! Spm orDRiaunt! 3S. Asfi-n! 40. Ifaki the^i^ nf 
lalluiaiiUuUuk-boarCI. 4t. Uakatb*ii(ii ofaiiuUtr' WbrtdMdt meui' 
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43* The sign of addition^ -{-, called phu, denotes that the 
quantities between which it stands are to be added together; 
thus, 3 -j- 2 ;= 5, L e. three plus two equals five, or thi*ee and 
two are five. 

43* Three doiSy thus, .*. , are the symbol for therefore^ hence, or 
fonseqtieralf/ ; *thus, 2 + 3 = 5, and 8 + 2 =5, .•.2+3 = 3 + 2, 
i e. therefore the sum of 2 and 3 is equal to the sum of 3 and 2. 

Ex. 3. William paid $4 for a pair of skates, $3 for a sled, and 
$1 for a knife ; what did he pay for all ? 

$4 + $3 + $1 = $8, Ans, 
4. What is the sum of $6 + $3 ? $5 + $2 + $8 ? 
6. What is the sum of 4 + 6 + 2 + 3? 3 + 5 + 8 + 2? 

44. To add when the numbers are large aiid the 
amount of each column is less than 10. 

6. A manufacturer sold 125 yards of cloth to one merchant, 

842 to another, and 231 to another; how many yards did he sell 

in aU ? Ans. G98. 

Having arranged the numbers so i\\nt units 

OPERATION, stand under units, tens under tens, etc., add tl:e 

12 5 units ; thus, 1 and^ 2 are 3, and 5 arc 8; end 

3 4 2 set the result under the column of units. Then 
2 3 1 add the tens ; thus, 3 and 4 are 7, an^A 2 are 9, 

Bum A Q ft 66^ down the result, and so proceed till all th« 

columns are added. 

Ex. 7. 8. 

4 2 5 12 7 
• 143 841 

231 210 

f(um, 7 9 9 6 7 8 

11. 12. 

2000 1121 

2345 5127 

1423 2340 

8231 1400 



49. Make the sign of addition. 43. Sign for ther^ore. 44. How are nnm 
bers arranged lor addition ? Which oolumn iB addad first t lU 81UB« whei-a p)«a*4; 



9. 


10. 


106 


6204 


841 


2413 


121 


1231 


568 


9848 


13. 


14. 


11200 


iooo 


25413 


2743 


82142 


^815 4 


21034 


1001 
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15. Whati3theEDmon243, 2112, and 1813? Ans. 4666. 

16. Whatia the sum of 2013, 1421, 2132, and 1231 ^ 

17. A gentleman paid $125 for a horse, $231 for a chaise, ani 
S32 for a harness ; what did he pay for all? Ans. $388. 

43. To add when tliQ amount of any colwna is 10 or 
more. 
' 18. Add together S7, 93, and 145. Ans. 265. 

Having arranged the nnmbere, add the cotumn 

ctfBRiTior. of units ; thus, 5 and 3 are 8, and 7 are 15 unita 

2 7 ( =: 1 ten and 5 units). The 5 units are placed 

9 3 under the column of units, and the 1 ten is added 

145 to the cohimn of tens ; thus, 1 and 4 are 5, and 

Atis.2 6 5 ^ ""^ 1^* '"'*^ 2 '*™ ^6 '""^ (= ' hundred and 6 

tens). The C tens are set under the tens, and the ' 

1 hundred is added to the 1 hundred in the third column, making 

2 hundreds to bu eet under the third column, 

19. 20. 21. 22. 



276 


748 


4681 


8G487 


483 


249 


■ 73C2 


104G2 


874 


838 


8428 


38420 


Ans. I G 3 3 


1835 


2U471 


85369 


23. 


24. 


25. 


26. 


417 


246 


3874 


34827 


819 


385 


li)20 


5148 


234 


274 


4208 


97604 


846 


9C1 


3186 


27 


721 


249 


8004 


86129 


AiiB.3037 








27. 


28. 


29. 


SO. 


46723 


4628 


327 


3 


5432 


94342 


5C948 


784 


46 


4 


4876 


98C43 










81. Add 3467, 82, 946, 13845, and 426. 


Ana. 18766. 



32. Add 64287, 342, 8604, 32, and 46872. 

33. Add 3462, 8, 97, 4682, 3800, and 47289. 

34. Add 884, 169U, 34, 87, 6294, and 3274. 
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40* Mit. vxamples already giyen embrace all the pri^ 
ciples i]a addition. Hence, to add numbers, 

Rule* Write the numbers in order j units under units, tens 
under tensy etc. Draw a line beneath, add together the figures in 
the uniU^ column^ and, if the sum be less then ten, set it under thai 
column ; hut, if the sum be ten or more, write the units (zs before^ 
and add the tens to the next column. Thus proceed tiU aU the 
columns are added. 

47« Proof. The usual mode of proof is to begin at the top 
and add downward. If the work is right, the two sums wiU be 
alike. 

Note 1 ^y this process, we combine the figu|!es differentltf, and henoe 
thall prdbably detect any mistake which may have been made in adding 
itpward. 

ILLU8TRATIOK. , ^^ H^>°g fJ^''^, 7^ ^aj, 2 and 6 are 

' ' in adding downward, we say, 4 and 7 are 

4 ft 2 q 7 11, and 6 are 17, and 2 are 19, etc., thus 

ft ft 7 ^ ft obtaining the same result, but by different 

Q A ft 1 9 comWno/to/w. 

^^^ If we do not obtain the same result by 

Sam, 2 4 9 5 7 9 the two methods, one operation or the 

Proof, 2 4 9 5 7 9 other is wrong, perhaps both, and the 

work must be carefully performed again. 

Note 2. In adding it is not desiraUe to name the Jigures that we add; thue^ 
in example 35, instead of saying 2 and^ are 8, and 7 are 15, and 4 are 19, it 
is shorter, and therefore better, to say 2, 8, 15, 19 ; setting down the 9, say 1, 
6, 10, 19, 27, etc. 

36. What is the sum of 8432, 42698, 34, 1892, 70068, 5142, 
and 68742? Ans. 197008. 

37. What is the sum of 2468, 13579, 276, and 42? 

38. What is the sum of 3406, 872, 6541, 2, and 17 ? 

39. What is the sum of 3910, 4, 876, 27, and 89462 ? . 



46. If the amonnt of any column is ten or more, where Is the right-hand figure 
of the Amount written? What is done with the.lelt-hand figure? Bepeat the rule 
for Addition. 47. How is Addition proved? Why not add f^Hfiortr • 
timk f le it d«ei>aV14 H mmm tlie figurM te w« add 



ADDVnOlX. 



21 



Ex. 40. 

11 
11608 
38020 
49132 
12883 



41. 

20404 
44346 
93040 
90000 

95000 

1 



42. 

21153 
25000 
15000 
55555 
54445 



43. 

31201 
22222 
66666 
555 5 5 
33333 



Sum, 162643 ^ 

Proof, 16 2 6 4 3 

44. How many are 876 -}- 9287 + 69842 -}- 7700 ? 

Ans. 87705. 

45. How many are 36904 -|- 216 + 8942 + 47 ? 

46. How many are 18 + 4 + 76984 + 327 + 14? 

47. 846 + 972 + 84 + 300 = how many ? Ans. 2202. 

48. 2468 + 9867 + 37428 + 278 = how many ? 

49. 3004 + 6094 -f 87642 -f 36 = .? Ans. 96776. 

50. 24G8 + 13579 -f 100 + 6042 -f- 187 + 19 =? 

51. Add four hundred and sixty -two; three thousand two 
hundred and fourteen ; seventy-nine thousand six hundred and 
fifly-nine; and two hundred and eighty-foiir. Ans. 83619. 

52. Add four hundred and fifty-six ; eight thousand, four hun- 
dred and seventy-two; fifteen thousand, seven hundred and 
twenty-one ; forty-three million, seven hundred and thirty-three 
thousand, eight hundred and fifty-nine ; and ten. 

53. The population of England in 1851 was 16921888; of 
Scotland, 2888742 ; of Wales, 1005721 ; of Ireland, 6515794. 
What was the population of Great Britain and Ireland ? 

54. England and Wales contain about 55100 square miles; 
Scotland 29600; and Ireland, 32000; what is the area of the 
British Islands? Ans. 116700 square miles. 

55. By the census of 1860, the number of inhabitants of 
Maine, was 628276 ; of New Hampshire, 326072 ; of Vermont, 
315116; of Massachusetts, 1231065; of Rhode Island, 174621,* 
of G>nnecticut, 460151 ; what was the population of New Eng«l 
land? Ans. 3135301. 

56. The area of Maine is 35000 square miles; N. H., 8030; 
Vt, 8000 ; Mass., 7250 ; R. L, 1200 ; Ct., 4750. WhhL ik th^ 
«rea of New England ? 
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57. 7n 1850 the population of Maine was 588169; of New 
Hampshire, 817976 ; of Yeimont, 814120 ; of Massachusetts, 
994514; of Rhode Island, 147545; of Connecticut, 870792; 
what was the population of these six States in 1850 ? - 

58. A merchant, commencing business, had in cash, $4376 ; 
goods worth $3780 ; bank stock worlli $2700 ; and other prop- 
erty valued at $5496. In a jear he gained $2475 ; what was 
he worth at the end of the year ? 

59. In one year a farmer sold a pair of oxen for $125, two 
cows for $75, three swine for $96, twenty sheep for $120, and a 
horse for $156 ; what did he receive for all ? 

60. On Monday, a merchant sold goods for $357, on Tuesday, 
for $463, on Wednesday, for $279, on Thursday, for $318, on 
Friday, for $687, and on Saturday for $348; what was the 
value of the goods sold during the week ? 

61. In 1850 the population of New York was 515547 ; of 
Philadelphia, 340045 ; of Baltimore, 169054; of Boston, 136881; 
of New Orleans, 116375 ; and of Cincinnati, 115436 ; what \wqs 
the number of inhabitants in these six cities in 1860 ? 

62. In the middle of the nineteenth century the population of 
London was about 2363141 ; of Paris, 1053897 ; of Constan- 
tinople, 786990 ; of St. Petersburg, 478437 ; of Vienna, 477846 ; 
of Berlin, 441931 ; and of Naples, 416475 ; what was the popu- 
lation of these seven cities? 

63. In J 850 the population of the United States was about 
23191876 ; of Great Britain and Ireland, 27332145 ; of France, 
35783170; of Russia, 62088000; and of Austria, 36514397; 
what was the population of these five countries ? 

64. The population of North America is about 39257819 ; of 
South America, 18373188; of Europe, 265368216; of Asia, 
630671661 ; of Africa, 61688779, and of Oceanica, 23444082;' 
what is about the population of the globe ? Ans. 1038803745. ^ 

65. The cost of the American army for five successive yearsp 
commencing in 1812, was $12187046, $19906362', $20608366, 
$15394700, and $16475412 ; what was the cost for five years? 

66. B owes to C $150, to D $4682, to E $267, to F $5<^ 
and to G $1353 ; how much does he owe? 
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S 


67. 


68. 


69. 


70. 


95690 


1!1998 


5 9 5 9 


28738 


£8689 


58596 


79819 


62903 


19 8-21 


01298 


18582 


75755 


fi5555 


41239 


93977 


27579 


12677 


93333 


50504 


11111 


2 4 7 6 4 


47804 


56067 


88888 


24914 


87046 


84769 


76554 


25900 


98764 


25251 


32690 


24878 


58693 


24274 


12465 


19864 


95490 


55628 


54000 


27414 


98695 


72809 


22878 


29925 


9 6 5 6 4 


2 7 ! '2 1 


40502 


27208 


9 8-25 


4 6 8 6 2 


2 8 2 7 6 


16 5 2 


9 2 6 7 2 


62128 


272G2 


21778 


92267 


74279 


61C25 


25427 


7 6 15 3 


2 4 7 2 5 


024G5 


24521 


97267 


7 G 5 9 2 


27248 


47214 


73017 


15 17 2 


47510 



71. In January (here ni-e 31 dnys, in February 28, in March 
SI, in April bO, in Miiy SI, in June SO, in July 31, in August 
31, ill September 30, in October 31, in November 30, and in 
December 31 ; liow muny days are tliere in a yeav? 

72. A gardener li:is 3470 apple trees, 847G pear tree?, 5GS4 
peadi trees, 1845 plum trees, 4G80 quince trees, and 9487 orna- 
mental trees; Iiow many trees are there in liia nursery? 

73. The first of tlii-oe numbers is 47G8, the second is 8942, 
nnd the third is its much as the other two ; what is the sum of 
the three numbers? 

74. I have 3376 in one bnnk, S4G78 in amlber, and in anoth- 
er as much as in both of these ; how much mo.'>ey have I in the 
three banks ? 

73. An nnny consists of 276450 infantry, 14875 earnlry, 
P784G nnillery men, and 127462 riflemen; what is the number 
pf men in the army ? 

76, A carpenter engaged to build 4 ]ioti=cs, the first for $3462. 
the second for $6875, the third for SS963, and the fourth Sjr 
€12462 ; what shall he receive for the lour houses ? 



^ 
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SUBTRACTION. 

4S» Subtraction is taking a less number from a greater 
number of the same kind, to find their difference. 

The greater number is called the minuend ; the less number 
is called the subtrahend ; and the result is called the differ^ 

ENCE or REMAINDER. 

Ex. I. Arthur had 7 apples, but he has given 4 of them to 
Mary ; how many apples has he now ? 

Ans. 3; because 4 apples taken from 7 apples leave 8 apples. 

2. John having 17 marbles, lost 7 of them ; how many had 
he left ? 

4L9m The sign of subtrctcHony — y called minus, signifies that 
the number after it is to be taken from the number before it ; 
Ihus, 7 — 4 = 3, i. e. seven minus four, or seven diminished by 
four, equals three. 

8. How many are 10 — 6 ? Ans. 4. 

4. How many are 12 — 8? 12 — 4? 16 — 6? 

NoTB. When the numbers are small, the sabtraction is readily performe^I 
in t/ie mindf but when they are large, the work is more easily done btf ivrii* 
mg the figures^ as in the following examples. 

90. To subtract when no figure in the subtrahend is 
greater than the corresponding figure in the minuend. 

5. From 796 take 582. 

opEBATioN. This example is solved by taking the 

Minuend, 7 9 6 2 units from 6 units, 8 tens from 9 tens^ 

Subtrahend, 5 8 2 and 5 hundreds firom 7 hundreds^ giving 

Remainder, 271 214 for the remainder. 

6 7. 8. 9. 

Minuend, 469 5642 9874 8072 

Subtrahend, 327 4180 8623 3051 

^mainder, 142 1512 6251 5021 

48. What is Sabtraction? Minuend? Subtrahend? Bemainder? 40. Make 
the siffn of subtraction. Its meaning? How do wo isbtrMt when tlie nnmbAi* 
•lesmaU? How wben they are large? 
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10. II. 12. 13. 

From 2741 5462 6408 8420 

Take 1 30 1 1350 3207 3 110 

Ana, 14 4 

14. A farmei- bought n farm for $4875 and sold it'ngain for 
63463 ; bow much did he lose by the transactions ? Ans. $1412. • 

15. By the census of 18G0, the population of Maine wm 
628276, and tbat of New Hampshire was 326072; how many 
more people were there in Maine than in New Hampshire? 

16. If I borrow $4687 and afterwards pay $2423, how much 
do I still owe ? 

51. To subtract when any figure in the minuend is 
less than the corresponding figure in the subtrahend. 

17. From 483 take 257. 

There are two methods of explaiaing 
... , .' „ this operation: 

Mmuend, 4 8 3 j^^^ _^ ^^ ^^^^^j f^^.^ 7 ^^j,^ f^^^ 

Subtrahend, 257 3 ^^^^^^ „„^ „f tj^^ g tens is put with the 
Ri^oiuodcr, 2 2 6 S units, making 13 units, and then, 7 
unitsfrora 13 units leave 6 units. Now 
as one of the 8 (ent has been put with the 3 units, only 7 tens 
remaiii in the minuend, and 5 tens from 7 tens leave two tens, 
and, fi.ially, 2 hundreds from 4 hundreds leave 2 hundreds; .■. 
the enlire remainder is 226. 

2d. Instead of laking away 1 of the 8 fens in the minuend, we 
may add 1 ten to t!>e 5 tens in the subtrahend, and tben lake the 
sum (6 tens) from the 8 tens, since the result is 2 tens by either 
process. 

The second mode depends on the principle, that, if two nwm- 
herg are equally increased, the difference between them remaint 
UTKhangxd; thus, the difference between 9 and 4 is 5, and, if 10 
is added to both 9 and 4, making 19 and 14, the difference still ia 
5. Now, in solving Ex. 17 by the second method, we add 10 
v.nitt to the minuend and 1 ten (the same as 10 units) to ifaa 
sttbtraliend, and .'. &nd the same remainder as by tbe first method. 

0». HowinBiiTinetTiDdBofeiibi™o*inBwhen»BgiiMofth*iolnneiidi«l«stliMi 
tbe one under It? WbBt ia tbo Bnt metliad? Second; The iccond drprnds on 
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ffSI^ The preceding examples illustrate all the priii- 
ciples in subtraction. Hence, to perform subtraction, 

BuLE. 1. Write the less number under the greater, units, 
under units, tens under tens, etc., and draw a line beneath, 

2. Beginning at the right hand, take each figure of the suhtra^ 
hend from the figure above it, and set the remainder wider tht 
kne. 

8. If any figure in the svhtrahend is greater than the figure 
above it, add ten to the upper figure and take the lower figure 
from the sum ; set dovm the remainder and, considering the next 
figure in the minuend one less, or the next figure in the subtree 
hend one obeateb, proceed cu before. 

jS3» Proof. Add the sukrahend and the remainder to% 
gether, and the sum should be the minuend. 

NoTB 1. This proof rests apon the self-evident truth, that the whoU of a 
thing is equal to the sum of all its parts ; thus, the minuend is separated into the 
two parts, subtrahend and remainder ; hence the sum of those parts must he the 
mtmuend, 

Ex. 18. 

Minuend, 6 8 7 4 5 ^^^^ ^^-^^ ^y^^ subtrahend and 

bubtrahend, 26854 remainder is the minuend, the work 

Remainder, 41891 is supposed to be right 

Prooi^ 68745 

19. 20. 21. 

Minuend, 9875 582769 * 5784268 

Subtrahend, 265 278493 8296416 

Bemamder, 9610 254276 

Proof, 9 87 5 5 3 2769 

22. 23. 24. 

From 468724 5406872 9846237 

Taite 259782 2304798 9468714 

Ans. 208 9 42 



•mf» 



tf». The rule for Subtractiont 53* Bow is Sulttraetloa proTedf On wli^ 
)0fUioiplt does ibis proof rest? 



From 2i3769 6870048 7777777 

Take 243 6 27 20 60040 5G66669 

Here we cannot take 8 fram 2, 
Ek. 28. jjop can ive borrow from the tens' 

(5] [9] (12) place, as that place ia occupied by 
Minuend 6^2 ; but we can borrow one of the 
Subtrahend, 4 3 8 g hundreds and separate the one 
Remainder, 16 4 hundred into 9 (ens and 10 uniti ; 
then, putting the 9 tens in the 
place of tens and adding the 10 units to the 2 units, we can sub- 
tract 8 from 12, 3 from 9, and 4 from 5. 

HoTE 2. This process will probablj be more renJilj understood by the 
young leaiaier tban the Eecund method given in ibaruk, tbough (ba lalter, 
being tiioDgbt more convenient, is nsuall; adopted. 



Take 2465 1876 324872 

32. From 804 take 567. Ana. 237. 

53. From 4687 take 2398. 

54. From 87062 take 36981. 

35. Subtract 2437 from 8064. Ana, 5627. 

36. Subtract 16U874 from 4769872. 

37. Subtract 3766942 from 7000000. 

38. Take 87406 from 95472. Ans. 8066. 

39. Take 2704698 from 8749206. 

40. How many are 3642 less 1468? Ana. 2174. 

41. How many are 87649 less 24065? 

42. 8749— ■3684 = how many? Ans. 5065. 

43. 7248 — 2943 = how many? 

44. The difference between two numbers is 365 and the 
greater number is 876 ; what is the less ? Ana. SH. 

45. What number added to 387G will give 7469? 

46. What number taken from 8742 leaves 3748? 

sa. WIiMi*tlMr«p««iiliftriii£x.aSI Ibjikln ^ KWM*. 
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47. The sam of two numbers is 8629, and the less of the two 
numbers is 2689 ; what is the greater? Ans. 5940. 

48. The sum of two numbers is 8426-, and the greater is 
7162 ; what is the less ? 

49. F)*om fourteen million, eight hundred and sixty-two thou- 
sand, three hundred and twenty-five, take six million, six hundred 
and eighty-six thousand, two hundred and fourteen. 

Ans. 8176111. 

50. From seven hundred and thirty-three thousand, six hun- 
dred and fifly-four, take two hundred and twenty-seven thousand, 
five hundred and fifteen. 

51. How many years from the discovery of America by Co- 
lumbus in 1492 to the birth of Washington in 1732 ? 

52. How many yeai^ have elapsed since the discovery of 
America in 1492 ? 

53. By the census of 1860, the number of inhabitants in 
Massachusetts was 1231065, and th*e number in Vermont was 
315116 ; how many more in Massachusetts than in Vermont? 

54. The population of the United States was 23191876 in 
1850, and 17063353 in 1840; what was the increase in ten 
years? 

55. The area of New England is 64230 square miles and the 
area of Maine is 35000 square miles ; what is the area of the 
other .^ve New England States ? 

56. About 56619608 bushels of com were raised in Ohio in 
*,850, and 73436690 bushels in 1853 ; what was the increase ? 

57. Bought a paper mill for $15475, and sold it for $17925 ; 
what did I gain ? 

58. How many are 876942 — 468279 ? 

59. How many are 742006 — 387429 ? 

60. How many are 820654 — 260408 ? 

61. Washington was born in 1732 and died in 1799 ; at wha^ 
gge did he die ? 

62. A merchant sold goods to the amount of $4276, and 
thereby gained $1142 ; what did the goods cost him? 

63. A farm was sold for $3462, which was $876 more than it 
^st ; whai did it coci ? 
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64. The distance from llie earth to the sun is about 95000000 
mik'.^; the distitnce Id (he moon is about 240000 miles. How 
much farther to tlie f^un Ilinn to the moon ? 

Co. Methuselali died at the age of ii&'J year?, and Wasliington 
at C7 ; what was the difference of their ages ? 

G6.' Mr. Hale, owing a debt of $3762, paid S2486 ; how much 
remained unpaid ? 

Examples in Addition and Sdbtraction. 

1. From the sum of 76 and 92 take 14. Ana. 154. 

2. From tlie sum of ihe three numbers, 87fi, 493, and 916, 
lake the sum of 842 and 397. Ans. 1046. 

3. I owe 3 notes, wliose sum is S600. One of these notes is 
for S150, another for $200 ; for what ia the liird one ? 

4. My real estate is valued at S4500 and my personal prop- 
erty at SI2506. I owe to A $600, to B $1358, and to C $318 ; 
what am I worth ? Ans, H820. 

5. Bought a barrel of flour for $9, four yards of clotli for $2, 
and 8 pounds of sugar for 3l. In payment 1 gase a len and a 
five dollar bill ; what change shall the merchant return io me ? 

6. Mr. Fox, owning 37C2 acres of land, gave 563 acres to his 
oldesl son, and 672 acres to his youngest son ; how many acres 
had he remaining? 

7. The area of Maine is 35000 square miles ; N. H., 8030 ; 
Vt.,8000; Mass., 7250; B. I., 1200; Ct., 4750. Whieii is the 
greater, Maine or the i-est of N. E. ? How much ? 

8. Gave my note for $3465. Paid $1300 at one time, and 
$575 at another ; how much do I still owe ? Ans. $1590. 

S. Mr. T., opening an account at the Andover Bank, deposited 
$187 oc Monday, $362 on Tuesday, $580 on Thur.sday, and 
$675 on Friday. On Tuesday he withdrew $67, on Wednesday 
$213, on Friday $350, and on Saturday $125; tow much re- 
mained on deposit at the close of the week? An?. $1049. 

10. A traveler who was 875 miles from home, traveled to- 
ward home 144 miles on Monday, 127 miles on Tuesday, 156 
miles on Wednesday, and 157 miles on Tiiursday ; iww lar from 
Lome was he on Friday morning? 
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11* From the discoverj of America bj Cblumbus in 1492, to 
the settlement of Jamestown in 1607, was 115 years, from the 
settlement of Jamestown to the Declaration of Independence in 
1776, was 169 years, and from the Declaration of Independence 
to the present time (1862) is 86 years. Methuselah died at the 
age of 969 years ; how much longer did he live than from the 
discovery of America to the year 1862 ? j 

12. Four men, A, B, C, and D, commencing business together, 
furnished money a<^ follows : A, $2475 ; B, $3475 ; C, $2850 ; 
and D, $4500. A^ the end of a year they closed business, hav« 
ing lost $3225 ; h W much money had they to divide between 
them? 



■4< » 



MULTIPLICATION. 

ff4. MiiLTiPLrOATiON is a short method of adding equal 
Ambers; that is, mfnUipUcation is a short method oi finding the 
turn of the repetitions of a number. 

Or, Multiplication is a short method of finding ho\r many 
u^its there are in any number of times a given number. 
The Multiplicand is the number to be repeated. 

The Multiplier is the number which shows how many times 
the multiplicand is to be taken. 

The Product is the sum of the repetitions, or the resuU of th* 
multiplication. 

The Multiplicand and Multiplier are called Factors. 

Ex. 1. There are 7 days in 1 week; how many days in 4 
Weeks ? 

This example may be solved by addition ; ihus, 7 -{- 7 -J- 7 -rl- 7 
t=28; or more briefly, by multiplication; thus, 4 times 7 are 
28, Ans. 



54. What is Multiplication? Another definition? What ia the Multiplicand? 
Multiplier? Product? What are the Multiplicand and Multiplier called? 
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SS. The pupil, before advancing furUier, should learn the 
following 



MULTIPUCATION TABLE. 
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Ex. 2. How many are 8 times 3? 3 times 8? 6 times 4? 
4 times 6 ? 7 times 7 ? 5 times 9 ? 

S. How many are 9 times 7? 9 times 11? 8 times 6? 
fi times 12? 12 limes 6 ? 9 limes 8 ? 

4. If I deposit SIO a month in a savings hank, how many 
dollars shall I deposit in 4 months F In 7 months ? In 5 montbij ? 
la 12 montlis? 
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5. When wood is worth $6 a cord, what shall Ipaj for 3 oordc? 
6 cords? 8 cords? ' 11 cords? 

6. In one year there are 12 months, how many months in 2 
years? 4 years? 7 years? 12 years? 

7. If I study 11 hours in a day, how many hours shall I 
•tady in 3 days? 5 days? 8 days? - 11 days? 

ff6« To multiply by a single figure. 

8. In one bushel are 32 quarts ; how many quarts in 6 
bushels ? 

BY ADDITION. BT MULTIPLICATION. Jn 6 bushels thcTc arc, 

3 2 3 2 evidently, 6 times 'as many 

3 2 6 quarts as in 1 bushel, and 

^2 -D A ^ 1 o o *b^ nuciber of quarts in 6 * 

3 2 Product, 151^ Wheis may be obtained 

3 2 by adding, as in the margin; or, more briefly, 

3 2 by multiplying; thu% 6 times 8 units are 12 

Sum 19 2 ^^^^ = 1 ten and 2 units ; vnte the 2 units 

' in units' place, and t/"en say 6 imea t tens are 

18 tens, which, increased by the 1 ten previously obtained, 

^ make 19 tens = l hundred and 9 tens- and these, wrft^en in the 

place of hundreds and tens respectively, give the Uue product. 

Hence, 

Rule. Write the multiplier under t^e multiplicand, rmd Jraw 
a line beneath ; multiply the units of the muUiplicana, set the mils 
of the product under the multiplier, and add the tenSy ij- any, te the 
product of the tens, and so proceeds 

9. 10. 11. 
Multiplicand, 427 1347 1064 
Multiplier, 2 5 8 

Product, 854 6735 8512 

12. 13. 14. 15. 
8423 5436 26493 76489 
7 9 3 4 



58961 



56. Which figure of the Multiplicand is multiplied first? Where are the iisili 
of the product written? What is done with the tens? Bepeac the role. 
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2 16252 23969890 

57. To multiply by two or more figures, 
19. How many quarts in 4C bushels? 

opEEATiow. First multiply by G, as though G were 

Multiplicand, 3 2 the only figure iu the multiplier ; then 

Multiplier, 4 6 multiply by 4, and set the fir?t figure of 

-. n 2 ^^^ product in the place of tens; for 

19 8 multiplying by the 4 tens ia the same as 

multiplying by 40, and 40 times 2 uoita 

Product, 14 7 2 are 80 units = 8 tens ; i. e. the product 
of units by (ens is tent. Having multi- 
plied by each figure iu the multiplier, the sum of the partial 
products will be the true product. 

Note. So mnch of the product as is obtained hy multip^ing the whiilo 
moltiplicand by one figure of (be multiplier is called a partial product; ihuj, 
in tho laih oxample, 192 is Iho firsc partial product and 138 tens is the 
second. 

58. Similar reasoning applies however many figures there 
may he in the multiplier. Hence, 

Rule. 1, Set the multiplier under the multiplicand and draa 
a line beneath. 

2. Seginning at ike right hand of the multiplicand, muUiply 
the multiplicand hy each figure in the multiplier, setting the first 
figure of each partial product directly under the figure of the 
■multiplier which produces it. 

3. The SUM of these partial products will he the It^s product. 

59. Proof. Multiply the multiplier by the multiplicand, 
and, if correct, the result will be like the first product. 



. WTiiOhflguroof tliemultiplleclsflret employedT Whero is Iho (Irst Rgvn 
plylug by tvo or more flipirei? Ml. ProoFf Frludplal 
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Ex. 20. Multiply 5236 by 2413. 

OPERATION. PB<K/f. 

Multiplicand, 5 2 3 6 2 413 

Multiplier, 2413 5^ 36 

15708 14478 

5236 7239 

20944 4826 
10472 ^ 12065 



Product, 12634468 = 1263 44 68 

21. 22. 

Multiplicand, 2640873 12474893 

Multiplier, 46 22 7 9 

23. 24. • 25. 26. 

84678 54327 8645 3579 

54 324 463 246 



27. Multiply 4276 by 356, ,^qs. 1522256. 

28. Multiply 5462 by 248. 

29. Multiply 4628 by 336. 

30. Multiply 3874 by 846. 

60* The sign of multiplication, X> signifies that the two 
numbers between which it stands are to be multiplied togetl^er; 
ilius, 6X5 = 30, i. e. six multiplied by five equals thirty ; or^ 
more familiarly, six times five are thirty. 

31. How many are 726 X 27 ? Ans. 19602. 

32. How many are 4628 X 554? Ans. 2563912. 

33. 3648 X §6 = how many? Ans. 131328. 

34. 4275 X 54 = hpw many ? Ans, 230850. 

35. 3759 X 8463 =? Ans. 31812417. 

36. 53642 X 63 = ? 41. 87642 X 57 = ? 

37. 4620 X 524=? 42. 37942 X 386 = ? 
88. 8726 X 463 = ? 43. 27403 X 584 = ? 

39. 7692 X 356=? 44. 36008 X 412 = ? 

40. 2146 X 179 = ? 45. 81650 X 789 = ? 

60. S^ of mtQtiplieatiOD. what ^oes it aignityl 
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46. If 37 men do a piece of work in 23 days, in how many 
/Mja will 1 man do tbo same work P 

47. What is the value of 37 acres of land, fit $43 per acre P 

48. If a horse can iravel 41 miles per day, how {ax can ha 
travel in 17 days? 

4D. IIow many yards of cloth in 29 pieces, if each piece con- 
tains 31 yards? 

61t To multiply by a composite number. 

A Composite Number is tlio procltict of two or more nnm. 
bers ; thus 15 is a composite number, whose factors are 3 and 5 ; 
and 12 is a composite number, whose factors are 2 and 6, or 3 
and 4, or 2, 2, and 3. 

It will be observed that a composite number may have several 
Bets of factors. 

to. If 35 men have $37 each, how many dollars have tJiey all ? 
Tbe 35 



35 = 5 X 7. 

Multiplicand, $ 3 7 

1st Factor of Multiplier, 5 

$ 185 
2d Factor of Multiplier, 7 
Product, 8 12 9 6 



miiy be 
separated into 7 groups of 
6 men each. Now I group 
of 5 men will have 6 times 
$37 = $185, and if 1 gi-oup 
has $185, evidently 7 ^'oups 
will have 7 times $18-5 = 
$129.5, Ans. ; i. e. 7 tiraes 5 
times a number are 3d times 
that number. 



fil. Multiply 


367 by 168. 






Ans 


61G56. 


168 = 8X7X3. 

Multiplicand, 

First Factor of Multiplier, 

Second Factor of Multiplier, 

Third Factor of MoH^plier, 


^67 

8 

2936 

7 

20553 
3 


168 


= 4X7X6. 

867 

4 

1468 

7 

10276 

6 


Product, 




6 1656 


= 




61656 


«l. Wh»U^»c 


ompoiitenimiberl U 
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r hav 


more -i.bii 
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Several other sets of factors of 168 maj be used, and give 
!2ie same product Every similar example maj be solved in like 
manner. Hence, 

RuLK Multiply the muUipKcand hy one of the fiictors of the 
mtUtipliery and that product hy another factor^ and so on until aR 
the factors in the set have been taken ; the last product wiU he th§ 
true product. 

'62. Multiply 748 by 42, i. e. by 7 and 6. Ans. 81206. 

53. Multiply 3467 by 56. 
54 839 X 54 = how many? Ans. 45306. 

55. 7869X72 = ? 

56. 469876X81=? 

57. 478969 X 1728 = ? Ans. 827658432. 

58. 5387469 X 96=? 

59. 987462X49=? 

63. To multiply by 10, 100, 1000, or 1 with any 
anmber of ciphers annexed: 

Rule. Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier, and the number so formed toiU be the 
product, 

NoTB. The reason of the rale is obyions. Annexing a cipher removes 
each figure in the multiplicand one place toward the left, and thus its value 
is made ten fold (Art. 15). 

60. Multiply 74 by 10. Ans. 740. 

61. Multiply 869 by 10000. Ans. 8690000. 

62. Multiply 4698 by 1000. 

63. 76984 X 100000 =? Ans. 7698400000. 

64. 59874 X 1000000000 = ? 

63. To multiply by 20, 60, 600, 25000, or any simi- 
lar number: 

Rule. Multiply by the sigjiificant figures, and to the prodttct 
annex as many ciphers as there are ciphers at the right of the 
significant figures of the multiplier, 

61. Bnle for multiplying by a composite number? 69. How is a number mul> 
tipledbylO? By 100? Why? 63. How is a number multiplied by 20? Why? 
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65. Multiply 756 by 30. Ans. 22680. 
opBKiTioiT. ThisisupoQ the principle of Art. 61. Tha 

7 6 6 factors of 30 are 3 and 10. Huving multi. 

30 plied by 3, tlie product is multipled by 10 
2 2 6 8 ''y annesing (Art. 62). 

66. Multiply 743 by 3500. 



7 The factors of 3500 are 7, 5, and 

■ 100. .-. multiply first bv 7, then by 5, 

I no ^^^^ «™^^ *"" cipher^. 
Product, 2600500 

67. Multiply 8i693 by 480000. Ans. 40652640000. 

68. 8769432 X 7200000 = ? 

69. 94684235 X 49000000 = ? 

04. To multiply when there are ciphers at the right 
of hoth multiplicand and multiplier: 

Edle. MuUiply the ngnijieant figurei of the mjikiplicand 
b^ those of the multiplier, and then annex as many ci-pkers to the 
product as there are ciphers at t/ie right of holhfiinUtrs. 
70- MuUiply 8000 by 900. 

opEBATioN. Tho factors of 8000 are 8 and 

8000 1000, and those of 900 are 9 und 

900 100. Now, as itisiraraaterialin what 

Ans 7 2 order the factors are taken (Art. 59, 

Note), first multipfy 8 by 9, then raul- 

\ply this product by 1000 (Art. 62), atd this product by 100. 

71. Multiply 730000 by 2900. 

OPEIUlTIOJI. 

730000 
29ft0 
657 
146 



Product, 2117000000 

ID Uiere dH cipbBn U lh« rigbt orbatb &atanT Tba n 
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72. Multiply 840 by 270000a Ans. 2268000000. 

73. 7693000 X 569000 = ? 

6t5« To multiply when there are ciphers between the 
jsignificant figures of the multiplier: 

KuLE. Multiply only hy the signtficarit figures of the muU 
tipUeTy taking care to set the first figure of each partial prod' 
uct directly under the figure of the muUiplier which gives that 
product. 

74. Multiply 5723 by 2004. 

This is only carrying out the 

oPERATipN. principle (in addition) of setting 

5 7 2 3 units under units, tens under tens, 

200 4 etc. The 2 of the multiplier is 

22892 ^^^^' ^°^ ^^^^ *^®^ ^ ^® ^^^^» 
W Aj^Q •'• the 6 of the partial product 

should be written in the thousands' 

Product, 11468892 place, i. e. directly under the 2 of 

the multiplier. 

75. Multiply 3724 by 4008. Ans. 14925792. 
.76. 698427X420006=? 

77. 7800076900 X 2008040000 = ? 

66. To multiply by 9, 99, or any number of 9's: 

Rule. Annex as many 0*5 to the multiplicand as there are 
d's in the multiplier, and from the number so formed subtract the 
multiplicand; the remainder will be the product sought. 

78. Multiply 234 by 99. 

OPERATION. 

2 3 4 = 100 times the multiplicand. 
2 3 4= 1 time the multiplicand. 

23166= 99 times the multiplicand, Ans. 

79. Multiply 3746 by 999. Ans. 3742254. 

80. Multiply 427 by 9999. 

05. Rule for multiplying -when there are ciphers between the ri|jniflcai:t fi<» 
nres of the multiplier? Xbfi i:e«M>ii? M. To laultiply by 91 B/ 99? Rule' 
BeaM&? 
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67. To multiply by 13, 14, 16, 16, 17, etc. : 

Rule. Multiply hy the right-hand figure of the multiplier^ 
set the product under the multiplicand, one plage fcbtheb to 
THE BIGHT, and add. 

81. Multiply 426 by 17. 

OPERATION. The 2982 is 7 times 426, and the 426^ 

4 2 6 standing one place further to the left, is 16 

2982 times 426 (Art 15), .-. their sum is 17 

7 2 4 2, Ans. ^"^^^ ^^6. 

82. Multiply 342 by 18. By 14. By 16. 

In a similar manner multiply by 102, 1005, 10009, etc 

83. Multiply 2463 by 102. 

OPERATION. » 

2 4 6 3 =100 times 2463. 

4926 = 2 « « 

25122 6 = 102 " -"'Ans. 

84. Multiply 3248 by 104. By 1004. By 1008. 

68. To multiply by 21, 81, etc. : 

^^ . 

Rule. Multiply by the left-hand figure of the multiplier, set 

the product under the multiplicand, one place fubtheb to 

THE LEFT, and add. 

85. Multiply 324 by 21. 

SHORT METHOD. COMMON METHOD. 

3 2 4 3 2 4 
648 21 

6 8 4, Ans. ' 324 

648 

6 8 4, Ans. 

86. Multiply 34264 by 81. By 41. By 61. 
In like manner multiply by 201, 301, 6001, etc 

87. Multiply 4237 by 501. Ans. 2122T37. 

88. Multiply 34265 by 801. By 4001. By 30001. 

p.«iMHMM^M^H^^.MMMaM^M «^^—i^^— ^— ^I^Ml— — ^M^^B^W ■ ■■ ■ ■— M^— i^ ■ »l ■■ I ■ ■ ^. ^ ■■ ■»■ ■ M . ^ ■»■■■■■ I I I ■ m 

\ - 

67* To mul.iply by 18? By 15? By 102? By 10067 Beaaon? 68. To mul- 
tipl> by 21? By 81? By 601? Beuon? Why better than tha wamon m«tho4? 
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Miscellaneous Examples in Multiplication. 

1. What cost 11 poands of beef at 9 cents per pound ? 

Ans. 99 cents. 

2. What cost 98 tons of hay at $15 per ton ? Ans. $1470. 

3. In one hogshead of wine are 63 gallons ; how manj gaU 
ions in 75 hogsheads ? 

4. In a certain house are 75 rooms, in each room four win* 
dows, and in each window 12 panes of glass ; how manj panes 
of glass in the house ? 

5. The earth, in its annual rcTolution, moves 19 miles in a 
second ; how far will it move in an hour, there being 60 seconds 
in a minute, and 60 minutes in an hour ? 

6. Light moves 192000 miles in a second; how far will it 
move in an hour ? 

7. How many yards of cloth in 10 bales, each bale containing 
25 pieces, and each piece 24 yards ? 

8. If 12 men do a piece of work in 7 days, in how many days 
(;an 1 man do 5 times as much work ? 

• 9. Multiply forty-three million, seven hundred and four thou- 
fand, eight hundred and sixteen, by forty-two thousand and eight 

10. A man bought 24 city lots at $365 each ; what did they 
all cost him ? 

1 1. Multiplicand = 4632 ; multiplier = 4008 ; product = ? 

12. Multiplier = 3333 ; multiplicand = 4444 ; product = ? 

Examples in the Foregoing Principles. 

1. Two men start from the same place, and travel in the same 
direction, one at the rate of 56 miles and the other 75 miles per 
day ; how far apart are they at the end of 43 days ? 

2. Had the men named in Ex. 1 traveled in opposite direc* 
tions, how far apart would they have been in 56 days ? 

3. Bought 58 tons of hay for $600 and sold it for $12 per 
ton ; did I gain or lose ? How much ? 

4. Bought 25 horses for $125 each, and 14 pairs of oxeu at 
$87 H, pair ; what did I pay for all ? 
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5. Bouglit 56 barrels of flour at $9 per hairel, and in pay for 
it gave 48 cords of wood at $6 per coi-d, and thu rest in money ; 
how mucli money did I pay ? 

6. Paid $7 euth for 63 sheep, and sold the flock for $425 j 
did I gain or lose ? How much? 

7. A farmer sold 56 bushels of wheat at $2 per bushel, for 
which he received 40 yai-ds of cloth at 32 per yard, and tho 
balance in money ; hQw much money did he receive ? 

' 8. A merchant bought 846 barrels of flour for S7191; he 
Bold 526 barfels at $9 per barrel, and the remainder at S8 per 
barrel; did he gain or lose? . How much? Ans. Gained $!03. 

9. A man's income is $1575 a year, and hia expenses are 33 
■ day; what does he save in a year of 365 days? Ans. 3480. 

10. Bought 18 tons of iron at $39 a ton, and 27 tons at $41 ; 
vhat shall I gain by selling the whole at 343 n ton ? 

11. A drover bought a herd of 83 oxen, paying as many dol- 
lars for each ox as there were oxen in the herd. He paid $500 
in money, and gave his note for the balance ; what was the size 
of the note ? 

"12. How many are 8 -)- (2 X 7) — (3 X 5) ? Ans. 7. 

13. How many are (9 X T) + (3 X 5) — 12 ? Ans. G6. 

14. How many are 48 — (3 X 6) — 4? Ans. 26. 

15. The factors of one number are 20, J 4, and 23, and of 
another 16, 8, and 7; what is the difference of the two num- 
bers? Ans. 5544. 

16. The President of the United Slates receives a salary oi 
£25000 a year ; what will he save in a. year of 365 days, if his 
expenses are $50 a day ? 

17. A man having a journey of 313 miles to perform in 6 
days, travels 54 miles a day for 5 days; how far must he go on 
the sixth day ? 

18. A man sold three farms ; for the first he received $3475, 
for the second, $925 less than for the firet, and for the third, ha 
received twice as much as for the other two; how much did ha 
receive for the three farms? 

19. What shall I pay for 25 horses, at $75 each, and 12 oxen, 
at $54 each ? 
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20. If a teacher receives a salary of $800 a year, and paya 
$210 a year for board, $75 for clothing, $50 for books, and $100 
for other expenses, how much will he save in 3 years ? . 
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DIVISION. 

CO* DmsiOK is the process of' finding how many times one 
number is contained in another. 
The Dividend is the number to he divided. 
The DivisoB is the number by which to divide. 

The Quotient is the number of times the dividend contains 
the divisor. , 

If the dividend does not contain the divisor an exact number 
oftimesj the part of the dividend which is left is called the 
Hemainder. 

NoTB. The remainder is always of the same kind as the dividend, because 
it is a part of the dividend. 

Ex. 1. How many oranges, at 4 cents each, can be bought for 
12 cents ? 

Ans. As many oranges as there are times 4 cents in 12 cents; 
4 cents are contained in 12 cents, 3 times ; .*. d oranges, at 4 
cents each, can be bought for 12 cents. 

2. How many apples, at 2 cents each, can be bought for 10 
cents? 

Ans. As many as there are times 2 cents in 10 cents, or as 
there are times 2 in 10, viz. 5. 

yO. The sign of division, •—, indicates that the number be-f 
fore it is to be divided by the number after it ; thus, 8 -r- 2 = 4^^ 
i. e. 8 divided by 2 equals 4, or 2 in 8, 4 times. 

3. How many are 6 -r- 2 ? Ans. 2 in 6, 3 times. 

60. What is Division? What the Dividend? Divisor? Quotient? Bemain- 
der? Of ^vhat hind is the remainder? 70. The sign of Division, what does it 
indicate? 
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In the same manner, let the pupil explain uid recite the fol* 
\>wing 

DIVISION TABLE. 



1 -f- 
2-f. 
8-5- 

5-4- 

7~ 
9-^ 



1 

2 

a 

4 
5 

6 

7 
8 
9 



2-f-2 

4-^2 

6-^2 

8 — 2 

10 -f- 2 

12-5-2 

14-^ 2 

16 -f. 2 

18 -T- 2 



1 
2 
3 

4 
5 

6 

7 
8 
9 



\ 



3-5-3 
6 -f- 3 
9-5-3 
12-5-3 
15 -f. 3 
18^3 
21-5-3 
24-^3 
27-5-3 



r 

2 
3 

4 
5 
6 
7 
8 
9 



4-5-4 

8-5-4 
12-^ 4 
16 -f- 4 
20-5-4 
24-*^ 4 
28-5-4 
32 ^4 
36 -T- 4 



1 
2 
3 
4 
5 
6 
7 
8 
9 



5 

10 
15 
20 
25 
30 
35 
40 
45 



5 
o 
5 
5 
5 
5 
5 
5 
5 



1 
2 

3 

4 
5 
6 

7 
8 
9 



6-5-6 
12-5-6 
18-5-6 
24-5-6 
30 -f- 6 
36-5-6 
42 -^ 6 
48 -f- 6 
54.-5- 6 



1 
2 
3 

4 
5 
6 
7 
8 
9 



7-5-7 
14-5-7 
21 -f- 7 
28 -T- 7 
35-5-7 
42 -f- 7 
49-5-7 
56-5-7 
63-5-7 



1 
2 
3 
4 

5 
6 
7 
8 
9 



8-5-8 
16-^8 
24-5-8 
32-5-8 
40^8 
48-5-8 
56 -T- 8 
64-5-8 
72 -f- 8 



1 
2 
3 

4 
5 
6 
7 
8 
9 



9-5-9 
18-5-9 

27r-=-9 

36-^ 9 
45 -f- 9 
54-5-9 
63-^ 9 
72-5-9 
81-^9 



1 
2 
3 

4 
5 

6 
7 
8 
9 



10-^-10 = 1 
20-5-10 = 2 
30-5-10 = 3 
40 -5- 10 = 4 
50-5-10 = 5 
60-5-10 = 6 
70-^10 = 7 
80 -5- 10 = 8 
90 -f- 10 = 9 



11-5-11 
22-v-ll 
33-5-11 
44-5-11 
55-5-11 
66-5-11 
77-^11 
88-T-ll 
99-5-11 



1 


12-5 


2 


24-5 


3 


36-^ 


4 


48-4 


5 


60-5 


6 


72-5 


7 


84-5 


8 


96-5 


9 


108-5 



12 
12 
12 
12 
12 
12 
12 
12 
12 



1 
2 
3 

4 
5 
6 

7 
8 



-5-12 = » 
-5-12 = »l 



"Ex. 4. 32 are how many times 4? 8? 2? 16? 
5. 48 are how many times 4 ? 6? 12? 8? 3? 16? 
B. 36 are how many times 12? 6? 9? 3? 4? 2: 
af. 40 are how many times 8 ? 4? 2? 10? 5? 20? 
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71» Division is also indicated by tbe eohn ; thus, 8 : 2 :^= 4. 

Also bj writing the divisor before the dividend, with a curved 
line between ; thus, 2) 8 4 6 , or thus, 2 ) 8 4 G ( , the quotient to 
be placed under or at the right of the dividend, and separated 
from it by a line. 

Also by writing the divisor under the dividend, with a line 
between ; thus, |^ r= 3 ; i. e. 6 divided by 2 equals 3 ; or, more 
familiarly, 2 in 6, 3 times. 

Ex. 8. How many are }? Ans. 2 in 8, 4 times. 

The fourth mode of indicating division gives the following 
compact and convenient 

DIVISION TABLE. 



t = l 


* 1 


f-1 


1 1 


* = 1 


f 1 


f- 2 


t 2 


f 2 


i 2 


J^ = 2 


¥ = 2 


f = 3 


f 3 


f-3 


J^ — 3 


¥ 3 


¥ = 3 


i i 


f 4 


V-4 


J^ — 4 


¥ — 4 


¥ 4 


i-5 


V — 5 


¥ — 5 


s^ — 5 


V 5 


¥ — 5 


f -6 


■>^=6 


J^ — 6 


SA — 6 


V — 6 


¥ — 6 


f-7 


¥ 7 


^ — 7 


^ — 7 


¥ — 7 


¥ 7 


* 8 


■>i^ = 8 


V — 8 


¥ — 8 


¥ = 8 


¥ — 8 


f -9 


Y = 9 


¥. 9 


^ — 9 


¥-^9 


¥ 9 


f 1 


i 1 


1 1 


iif 1 


H-1 


i3>-i 


V* — 2 


V — 2 


^ — 2 


fj 2 


H = 3 


!l 2 


JV>- — 3 


^ 3 


V- — 3 


f»-3 


H 9 


ft 3 


3^ — i 


¥ = 4 


.y_4 


!» = 4 


tf 4 


H— 4 


S'^—.5 


^ — 5 


¥ — 5 


f»-5 


« 5 


ft . 5 


ijl—G 


^ — 6 


^ — G 


f» 6 


ff— 


ii 6 


*^ — 7 


¥ 7 


^ — 7 


H-7 


H_? 


*l-7 


^ — 8 


V 8 


V — 8 


!* 8 


!!-» 


»l — 8 


4^1 = 9 


V — 9 


V — 9 


M 9 


t* 9 W 9 



71. Second sign of DiTislon, what is it? Third mode of liidio%tiDi< Division, 
what ifl it? Where is the quotient to be written? Fourth method, what* How 
ar^ the dividend and divisor written in the second Division Table? 



El, 9. Bow many 


are 2i -=- 


6, or V 


10. How many are 


48- 


- 8, or ^ ? 


11. How many ar 


(iO- 


- 11 


or^f? 


12. How many ar 


84- 


- 12 


or^S? 


13. How many ar 


6a- 


-'J, 


r¥i' 


14. How many art 


48- 


-c. 


^r^i' 


15. How many ar 


77- 


- 11 


OT^? 


IG. How many ar 


72- 


-8. 


Dr^^v 


17, How many aw 


9(>.- 


-12 


or^S? 


•18. How many ar 


88- 


-B, 


r¥^ 


19. How many art 


72 _ 


-12 


ore:' 



72. When the dividend is large the division may be per- 
formed in two ways, as follows : 
20. Divide 1384 by 4. 

p:nsi OPERATION, Having written the divisor and divi- 

4)1384(346 dend as in the margin, we first inquire 

1 2 how many times 4 i^ contained in 13, 

YZ (ihe fewest figures at the !uft of the 

1 g dividend that will contain the divisor,) 

and find the quotient to be 3, which 

2 4 we set at the right of the dividend. 

2_4 'W'e then muliiply the divisor by the 

quotient, 3, nnd set the produci, 1^, 

under the 13 of the dividend, and sub- 
tract it therefrom. To the remainder, 1, we annex 8, the next 
figure of the dividend, nnd then inquire how many times tho 
divisor is contained in 18, the second partial dividend; the re- 
sult, 4, we set as the second figure of the quotient, and then 
multiply, subtract, annex, ttc, as before, until all the figures ot 
the dividend have been taken. 

Since the 13 of the dividend is hundreds, the 3 of the qao- 
tient is also hundreds ; since the 18 is tens, the 4 is also tens ; 
and, universaUy, any quotient figure is of the same order as tka 
right-hand figure of the dividend taken to obtain that quotiens 
fyure. 



7H. Udw mtaj wiji to geitotm Dir'u 



Of what ordv ia U17 quoUanl 



40 Dxvifiioir. 

The foregoing operation is called Long Division^ but th% ^oifk 
maj be much shortened bj carrying the process in the mindy in^ 

stead of writing it ; thus, 

BECOKD oFEBATiOK. having written the divi- 

Divisor, 4 ) 138 4 Dividend. sor and dividend as be- 

Quoti^nt, 3 4 6 fore, saj, 4 in 13, 3 times 

and 1 remainder ; set the 
quotient, 3, under the 3 of the dividend, and then, imagining the 
remainder, 1, placed before the 8, say, 4 in 18, 4 times and 2 
remainder ; set down the 4 as the second figure of the quotient, 
and imagine the 2 set before the next figure, and so proceed. 

This operation is called Short Division, which is usually 
adopted when the divisor is so small that the process may be 
readily carried in the mind. Hence, 

73. To perform Short Division : 

Rule. Divide the left-hand figure or figures of the dividend^ 
(the fewest figures in the dividend that will contain the dimsor,) 
and set the quotient under the right-hand figure taken in the divi-- 
dend ; if anything remains, prefix it mentally to the next figure 
in the dividend, and divide the number thus formed as before, anif 
so proceed till aU the figures of the dividend have been evnphyed. 

Ex. 21. Divide 24864 by 8. 

OPERATION. 

Divisor, 8) 24864 Dividend. 
Quotient, 3 10 8 

22. Divide 3246 by 2. Ans. 1623. 

23. Divide 1326 by 3. Ans. 442- 

24. Divide 72345 by 5. Ans. 14469, 

25. Divide 3283 by 7. Ans. 469. 

26. Divide 59684 by 4. Ans. 14921. 

27. Divide 69545 by 5: Ans. 13909- 

28. Divide 36945 by 9. Ans. 4105- 

29. Divide 27512 by 8. Ans. 3439- 

79. What is the first method of I^ivision called? What tiM l^ecoud} Whea ^ 
Short Division •iaplo^Adf 78^ Bote fat Short DMAwkt 



Diyisor, 8 ) 764128 Dividend 3)213642 

Quotieat, 9 5 5 16 7 1 2 l"* 



6 ) 3 2 4 9 _ 6 2 ) 1486598 2 9 ) 45'828927 

, 74. When there is no remainder, as in the first thirty-four 
examples, the division is complete. The dividend is then said 
to be divisible by the divisor, and the divisor ia called an exact 

When there is a remainder, as in Ex. 35, the divisioii is in- 
tomplete, and the dividend is said lo be inditiisible by the divisor. 
35. Divide 2781 by 8. 



Divisor, 8)2781 Dividend. 

Quotieat, S 4 7 ... 5 Eemainder. 

QuotienU, Bern. 

36. Divide 3654 by 4. 913, 2. 

37. Divide 72584 by 5. 14516, 4. 

38. 86471 -^3= how many? 28823, 2. 

39. 40505 -i- 7 = ? S786, 3. 

40. 476589-^9=? 

41. 987654-4-12 — ? 

42. 334523-^11—? 

43. In one week there are 7 days ; how many weeks in 255 
days? Ans. 36 weeks. Rem. 3 days. 

44. How many barrels of flour, at $6 a barrel, can be bought 
for $750 ? 

45. If 6 shillings make a dollar, how many dollars are thera 
ia2736shilhngs? 

46. If 4 weeks make a month, how many months are there in 
624 weeks ? 

•Ae! When Is one numbcT divitibla by in- 



4B Divzsiov. 

yff. When the divisor is large^ the operation is usually 
performed by Long Dimmnj as follows : 

Ex. 47. Divide 2875 by 23. 

oPERATiow. This operation is like the fii-st 

23)2875(125 operation in Ex. 20. The partial 

23 dividends are 28, 57, and 115; the 

g rj successive quotient figures are 1, 2; 

^ g and 5, and these quotient figures 

multiplied into the divisor, give 23^ 

115 46, and 115 for the successive prod- 

115 ucts or subtrahends, and the last 

product, 115, taken from the last 

dividend, 115, leaves no remainder ; 

•*. 125 is the true quotient Hence, 

• 76. To perform Long Division : 

EuLE. 1. Write the divisor and dividend as in short divisioTij 
and draw a curved line at the right of the dividend, 

2. Divide the smallest number of figures in the left of the divi" 
dend that vnll contain the divisor, and set the result as the first 
figure of the quotient at the right of the dividend. 

3. Multiply the divisor by the quotient figure, and set the product 
under that part of the dividend taken, 

4. Subtract the product from the figures over it, and to the rc- 
mainder annex the next figure of the dividend for a new partial 
dividend, 

5. Divide, and proceed as before, until the whole dividend has 
been divided. 

Note 1. It will be seen that the process of dividing 'consists of four dis- 
tinct steps, viz. : first, to seek a qnotient figure ; second, multiply ; third, 
subtract ; and, fourth, form a new partial dividend by annexing the next 
figure of the dividend to the remainder. 

NoTB 2. If any partial dividend will not contain the divisor, must be 
placed in the qnotient, and another figure annexed to the partial dividend. 

KoTs 3. If the product of the divisor multiplied by the quotient figurs 

79. When is Long Division employed t Explain Ex.47. 76. Give the rule 
fbr Long Division. How tamuy Mcyi la dividlagr Wlittk art tiMft &•!»«* 

ir»t»a 90^ a ]f<^4. 



orvTBioN, 49 

(■ gTMter than the partial dividend, the (laotieot ligiire i* too l*r^, ind 
mast bo diminiBlied. 

KaTK 4. If tlio remnindar equals or exceeds tbo divisor, the quotient ii 
too small, and moat ha increuscd. 

77. Division is the reverie of multiplication. Id multiplica- 
tion the two factors are given, and the product ia required ; in 
division the product and one factor are given, and the other fan- 
tor 13 required. The dividend is the product, and the divisor 
and quotient are the factors \ thus, 



F*etan, ProdBct. Dtrldend, Dlviur, QnoUeiit. 

5X4 = 20 20 ^5 = 4 

Or, 20 -J. i = 5 
Hence the 

78. Peoof. Maltiply the divisor hy the gitotient, and to th^ 
product add (he remainder ; the bum should be the dividend. 
48. Divide 2537 by 53. 



53)2537(47 
212 
417 
S7I 
46 


5 3 Divisor. 

4 7 Quatieat. 
371 
212 

4 6 Remainder. 
25 37 Dividend. 


49. 


60. 


!1)864(41 
84 
34 
21 


87)3659(4! 
S48 
179 
174 



51. A flock of 1728 sheep were divided equally in 9 difierent 
pastures, how many sheep were there in each pastnre ? 
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oivmoir. 



Qootients 


Knii 


IJOf), 


3. 


261.3, 


10, 


io:7:>, 


•:4. 


5075, 


4). 


10475, 


7. 


9465, 


13. 


11237, 


57. 


1090, 


124. 



^2. Divide 40782 by 31. 

53. Divide 47086 by 18. 

54. Divide 408074 by 40. 

55. Divide 340008 by 07. 

56. 809432 -^ 83 = bow many ? 

57. 937048 -*- 99 = bow many ? 

58. 870543 -s- 78 =r how many ? 

59. 270984 -^ 254 = ? 

60. 370958 ^ 349 = ? 
CI. 870598 -<- 427 = ? 

02. 409873 -^ 789=? 

03. 804008 -^ 803 = ? 
Ok 890842 -^ 548 = ? 

* 65. 509432 -r- 45 = ? 
GO. 98047324 -f- 4893 = ? 

07. 098742340525 ^ 0995 =? 

08. Divide four hundred eighteen thousand, six hundred and 
forty-eight, by twenty-four. Ans., Quo. 17443, Rem. 10. 

09. Divide two hundred one thousand, five hundred and 
ninety-five acres of land, into twenty-three equal parts. 

70. A r<iiIro:id that cost $1570500 was divided into 7153 
equal siiares ; wliat was the co^t of each share? 

71. A farmer raised 2001 bushels of wheat on 87 acres of 
land ; how' many bushels did he raise per acre ? 

72. In how many days will a ship sail 3450 miles, if it sails 
144 miles per day ? 

73. A farmer raised 4088 bushels of com, his crop averaging 
50 bushels per acre ; how many acres did he plant ? 

74. A ^I'over paid $2175 for 29 oxen; how many dollars 
did he pay for each ox? 

75. The product of two numbers is 10707, and qne of the 
numbers is 129 ; what is the other number? 

76. The earth, in its revolution roiuid the sun, moves about 
1641600 miles in one day ; how far does it move in one second, 
there being 86400 seconds in^ day ? 

77. Divide $1064 equally among 8 men. Ans. $133. 
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TO. To divide by a composite number. 
£z. 78. Divide $1855 equally among 35 men. 

OPERATION. 

35 = 7 X5. 
1st Factor, 7 ) $1855 Dividend. 

2d Factor, 5 ) $ 2 6 5 1st Quotient, 



$ 5 3 True Quotient. 



The 35 men may 
be separated into 7 
groups of 5 men 
each. Then divide 
ing by 7 gives $265 
for each group, and 
dividing the $265 by 5 gives $53 for each man. 

Note. When a composite nnmber is made np of dilTercnt sets of fkc- 
tors, as in Ex. 79, it is immaterial wliich set is taken. It is also immaterial 
in what order the factors are taken. 

79. Divide 10656 by 288. 

288 = 4x6X12 = 6X6X3 = 8X3X12, etc. 



FIRST OPERATIOir. 

4) 10656 

6) 2664 

12)444 

37 



SECOKD OPERATION. 

6) 10656 

6) 1776 

8)296 

37 



F/om these examples we have the following 

Rule. Divide the dividend hy one factor of the divisor^ and 
the quotient so obtained by another factory and so on till all the 
factors of the set have been used. The last quotient wiU be (he 
true quotient. 



80. Divide 1551 by 33. 

81. Divide 31794 by 42. 

82. Divide 47936 by 56. 

83. Divide 24840 by 72. 

84. Divide 7665 by 105. 

85. Divide 1064 by 56. 
80. Divide 1984 by 64. 
87. Divide 3321 by 81. 



88. Divide 187236 by 252. 

89. Divide 1255872 by 192. 

90. Divide 1365 by 105. 

91. Divide 5355 by 315. 

92. Divide 6699 by 23l/ 

93. Divide 3822 by 294. 

94. Divide 8568 by 504. 

95. Divide 7245 by 315. 



YO. Balo for dividing by a Cempoiite Nnmbert Is it material which fketor vt 
the divigtor is used first?. 
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80« In dividing bj the fiicton of tihe diTiaor, iliere maj be a 
rtmainder after either or each of the divisions. 



Siould the learner find a difficulty in determining the true 
maindeTy he has but to remember that it is always of the same 
kind as the dividend (Art 69» Note). 

96. Divide 86 bj 21. 

OPBBATXOV. • 

7)86 In this example, as 86 is the 

8)12. 2 Bern. ^^^ dividend, 2 is the true 
^ — * ' * remainder. * 

Qttotienti 4 

97. Divide 92 hj 28. 

opEBATioN. In this example, as 23 is only 

4)92 one fourth of the true dividend, 

J \ 2 3 80 the remainder, 2, is only one 

^ — fourth of the true remainder ; 

Quotient, 3... 2 Rem. ;, 2 X 4 = 8, true remainder. 

98. Divide 527 by 42. 

OPBRATIOK. 

6 ) 5 2 7 ' By the explanation of exam- 

7 TiT . i . 5 Rem. V^^ ^^ *°^ V' "^^ ^ '^''? "* 
, ^ — one part of the true remainder. 

Quotient, 1 2 . . . 8 Rem. and that 8, the second remain- 
der, multiplied by 6, the first 
divisor, is the other part ; i. e. 5 -|- 3 X 6 = 23, is the true re- 
mainder. The same species of reasoning applies when there are 
more than two divisors. Hence, 

To obtain the true remamder when division is per- 
formed by using the factors of the divisor: 

Rule. Maltipfy each, remaindevy except that left hy the Jirtt 
ditnsion^ hy ihe contintted prodtuf of the divitcre preceding thai 
which gave the remainders severaUgy and the sum of the products^ 
together with the remainder left hy the first division^ will he the 
€rue remainder. 

Note I. When there are but tiro divison and two remdnden, the nile 

SO. Rule for ftndiag the true remainder when the fiieton of the dirieor are 
oeed ieparatelyl The reaaont What is meant h/ a wntimMed produet? 
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only reqnirM the addition of the fint remainder^ to die product of the Jirtt 
dtoiwr and second remainder, 

NoTK 2. When three or more factors are multiplied together, the product 
ia called a continued product 

Ans. Quo. 52, Rem. 14, 

* TRUE BEMAISDER. 

4 = 1st Hem. 
2 X 5 = 10 = 2dRem. X IstDir 

14 = True Rem. 



99. Divide 1834 by 35. 

OPERATIOir. 

35 = 5x7, 
5)1834 



7 ) 366 . • . 4, 1st Rem. 
Quo., 5 2 ... 2, 2d Rem. 

100. Divide 18328 by 385. 

OPERATION. 

885 = 5 X 7X 11* 
5) 183 28 

7) 3665 .. .3, 1st Rem. 

11) 523 ... 4, 2d Rem. 
Quo.y 4 7 ... 6y 3d Rem. 

101. Divide 5273 by 42. 

42 = 6X7. 



TRUE RBMAIVDER. 

3 = 1st Rem. 

4X5= 2 = lstProd. 

6X7 X5 = 210 = 2d Prod. 

2 3 3 = TrueRem. 



Ans. 125 and 23 Rem. 



102. Divide 46987 by 504, using the factors of the divisor. 

Ans. 93 and 115 Rem. 



103. 437298-^-54 = ? 

104. 216349 -f- 64 = ? 

105. 2411-1.72 = ? 

106. 36067 -T- 45 = ? 

107. 65947 -f- 25=? 



108. 6842-5-49 = 

109. 7829 -5- 35 = 

110. 3748.^-42 = 

111. 4629 .^ 81 = 

112. 3643^-48 = 



81. To divide by 10, 100, 1000, etc. : 

Rule. Out off, 2y a pointy as many figures from the right 
hand of the dividend as there -are ciphers in the divisoK The 
figures at the left of the pohj are the quotient^ and those at the 
right are the remainder, 

113. Divide 756 by 10. Ans. 75.6, i. e. 75 Quo., 6 Rem. 



■i^.* 



81. Bole Ibf ditMIng by lOf By KOT 

6* 



54 DIVI0IO]f. 

KoTB. The reason of the rale is obyioos. By taking away the righU 
iiand fignre, each of the other figures is brought one place nearer to units, 
and its ralae is only one tenth as great as before (Art. 15), and .*. the whole 
is divided by 10. For lilce reasons, cutting off two figures divides by 100 ; 
cutting off three figures divides by 1000, etc 

114. Divide 402763 by^ 10. . 

115. Divide 76943 by 100. Ans. 769 and 43 Bern. 

116. Divide 98765423 by 100000. 

Ans. 987 and 65423 Bern. 

117. Divide 3078654321 by 100000000. 

83. To divido by 20, 50, 700, or any similar number : 

Bulb. Out off ca many figures from the right of tJie divu- 
dend as there are ciphers at the right of the significant figures of 
the divisor, and then divide the remaining figures of the dividend 
by the significant figures of the divisor. 

Note 1. This is on the principle of dividing by the fiictors of toe divi- 
sor; .*. the true remainder will be found by the rule in Art. 80. 

118. Divide 74689 by 8000. ' Ans. 9 and 2689 Rem. 

OPERATION. "We divide by 1000 by catting 

8 ) 7 4.6 8 9 off 689, which gives 74 for a 

Quotient, 9 ... 2 Rem. 5"o^^«"t »"^. ?f ^^J * ^^™«»»: 

der ; then divide 74 by 8, and 

obtain the quotient, 9, and remainder, 2. This remainder, 2, is 

2000, which, increased by 689, gives 2689 for the true remainder 

(ArL 80). 

NoTB 2. It will be observed that the true remainder, in all example* 
fike the llSth, is obtained by annexing the Ist to the 2d remainder. 

119. Divide 67475 by 2400. 

120. Divide 74689 by 4200. Ans. 17 and 3289 Rem. 

121. Divide 276987 by 3300.« 

122. 769842 ^ 45000 = ? Ans. 17 and 4842 Rem. 

123. 9999999-^33300 = ? 

1 24. 80407080 -^ 40000 = ? 

125. 987054321 -f- 90900 = ? ' 

81. R«aeon of rale for dividing by 10? 89.. Bula for dividing by 20? Bf 
600? Beason? How is the true remainder found? 
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Geiyeral Principles of Division. 

83* The value of a quotient depends upon the relative 
values of the divisor and dividend, and not upon their 
absolute values, as will be- seen 'by the following propo- 
sitions. 

(a) If the divisor remains unaltered, multiplying the dividend 
by any number is, in effect, multiplying the quotient by the sam^ 
number/ thus, 

15-5-3= 5 

60-^3 = 20; 
i. e. multipljing the dividend by 4 multiplies the quotient by 4. 

{b) Dividing the dividend by any number is dividing the 
quotient by the same number ; thus, 

24-s-2 = 12 
3)24 

8-i.2.= 4=12-^-3; 

i. e. dividing the dividend by 3 divides the quotient by 3. 

(c) Multiplying the divisor divides the quotient ; thus, 

30-^-2 = 15 
3 

• 30-^G= 5 = 15-^3; 

i. e. multiplying tlie divisor by 3 divides the quotient by 3. 

/(d) Dividing the divisor multiplies the quotient ; thus, 

40-^. 10*: 4 
5) 1_0 

40-j- 2 = 20 = 4X5; 

i- e, dividing the divisor by 5 mult'plies tlie quotient by 5. 

^1 Does the 9\7.e of tlit* quotient depend upon the absolute »i2C of divbor nnd 
Hvider.d* Upon what doea Udepeud? What is the flret propositlou? Seeoiid? 
rhiid? Fourth? 
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(e) It follows, fiom (a) and (b), thai the greater Ae dividi^ 
the greater i$ ike ^[uotient; and the leu the dividend^ the lesh 
the quotient. 

(f) Also, from (c) and (d)» thai the greater the diviear^ the 
leee ie the, quotietU ; and the leee the'divuary the greater the 
quotieni. 

I 84. From the illustrations in Art. 83 we see that 
any change in the dividend causes a similab change in 
(he quotienti and that any change in the divisor causes 
an opposrrs change in the quotient Hence, 

(a) AfuUipfying both dividend and divieor by the same number 
does' not affect the quotient; thas, 

12-5-3 = 4 

2 4 -f- 6 = 4^ Quotient unchanged. 

(b) Dividing both dividend and divieor by the same numher 
does not affect the quotient; thas, 

20 -5- 10 = 2 
6)20 5)1^ 

4 -5- 2 = 2, Quotient unchanged. 

(c) It follows from (a) and (b), that the operations of multi* 
plying and dividing by the same number cancel (i. e. destroy) 
each other; e. g.. 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient will be the multiplicand ; 
thuSy 

8 X 7 = 56, and 56 -5- 7 = 8, the multiplicand. 

Also, if a number be divided by any number, and the quotient 
be multiplied by the divisor, the product will be the dividend ; 
thus, 

15 .^ 3 = 5, and 5 X 3 = 15, the dividend. 

83. What follows from(«) and (b)? From (c) and (d): 84. Any cbangQ In 
the dividend, how does it affect the qnotlenV Any change in the divisor, how/ 
First inferenoe? Second? Third? lUnstratek 
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8S. These general principles may. be more briefly 
stated as follows: 

1st. Mtdtiplf/inff the dividend multiplies the quotient; and 
dividing the dividend divides the quotient (Art 83, a and b). 

2d. MvUiplying^tfie divisor divides the quotient ; and dividing 
the divisor multiplies the quotient (Art 83, c and d). 

3d. Multiplying hath dividend and divisor by the same num- 
her; or dividing both by the same number does not c^ect the quo^ 
tient (Art 84, a and b). 

Examples in the Foregoing Principles. 

1. How many bushels of com at $1 per bushel must be given 
for 6 baiTels of flour at $7 per barrel ? 

2. How many barrels of apples at $2 per barrel must be given 
for 8 cords of wood at $6 per cord ? 

3. A speculator bought 640 acres of land at $3 per acre, and 
sold the whole for $3200 ; how much did he gain by the trans- 
actions ? How much per acre ? 

4. Bought 320 acres of land for $1760, and 320 acres more at 
$7 per acre, and sold the whole at $6 per acre ; did I gain or 
lose? How much? Ans. Lost $160. 

5. The expenses of a boy at school for a year are $126 for 
board, $24 for tuition, $15 for books, $35 for clothes, $10 for 
railroad and coach fare, and $9 for other purposes ; what will be 
the expenses of 250 boys at the same rate ? 

6. If 3 men build 24 rods of wall in 4 days, in how many 
dajs will 5 men build 70 rods? Ans. 7. 

7. Tbe product of 4 factors is 1155 ; three of the factors are 
8, 5, and 7 ; what is the fourth? * Ans. 11. 

8. How many miles per hour must a ship sail to cross the 
Atlantic, 2880 miles, in 12 days of 24 hours each? 

9. The flrst of 3 numbers is 6, the second is 5 times the 
first, and the third is 4 times the sum of the other two ; what is 
the difference bet\ypen the flrst ^nd third ? 

ill. A&^f)!^ ^ri«f ttatement of IhMf prinpiplct: ^Sifftt 8«oondr TbMf 
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10. Sold two cows at $30 apiece, 8 tons of haj at $20 per 
ton, 50 busheld of com for $50, and 10 ooi'ds of wood at $7 per 
cord, and received in payment $200 in money, a plow worth 
$15, 50 pounds of sugar worth $5, and the balance in broadcloth 
at $4 yer yard ; how many yards did I receive ? Ans. 5. 

11. In how many days of 24 hours each will a ship cross the 
Atlantic, 2880 miles, if she sails 10 miles per hour? 

12. If I receive $60 and spend $40, per month, in how many 
years of 12 months each shall I save $2i60 ? Ans. 9. 

13. What is the value of 27 hogsheads of molasses at $32 
per hogshead ? 

14. What is the value of 87 yards of cloth at $4 per yard ? 

15. Bought 87 acres of land at $50 per acre, and paid $3150 
an cash, and the balance in labor at $240 a year ; how many 
years of labor did it take ? 

16. Bought 42 yards of cloth at 15 cents per yard, and paid 
for it in com at 90 cents per bushel ; how many bushels did it 
take? 

17. If I take 13729 from the sum of 8762 and 14967, divide 
the remainder by 50, and multiply the quotient by 19, what is 
the product?' * . Ans. 3800. 



^•» 



REDUCTION, 

80* All numbers are single or c<nnp<nin(L 

A Simple Number consists of but one kind or cten^mtno' 
itm , as 2, $4; 8 books, 5 men, 6 days, 10 miles. 

A CoiflPOUND Number is composed of two or mare denom- 
inations ; as 4 days and. 7 hours; 3 bushels, 2 pecks, and 5 
quarts; 5 rods, 4 feet, and 6 inches. 

All abstract numbers (Art. 2) are simple. 



...ao. WhAt ia a Simple Number? A Compound Number? An AbttzM Non 
i»e4: ;i«itiimp]s9V. ;^mpound' • 
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A concrete number, whether simple or componnd^ la often 
called a Denaminaie Number, 

Note 1. All operations in the preceding pages are npon simple nnm- 
bers. 

Note 2. The several parts of a componnd nnmber, tiioagh of different 
denominationSf are yet of the tame general naiun; thos, 2 weeks, 3 days, and 
6 hours are similax quantiiies^and amtttttUe a componnd number; bat 2 
weeks, 3 miles, and 6 quarts are uklike in tbxix natueb, ami dtt hot 
conetituie a cumpQund number. 

8T« Reduction is changing a number of one denomination 
to one of another denomination, without chmiging its value. 

It is of two kinds, viz. deduction Descending and Eduction 
Ascending, 

Reduction Descending consists in changing a number 
fix>m a higher to a lower denomination. 

Reduction Ascending is changing a number fiom a lower 
to a higher denomination. 

ENGLISH MONEY. 

88. English Monet is the Currency of Great Britain. 

TABLE. , 

4 Farthings (far. or qr.) make 1 Fenny, marked d. 
12 Fence ** 1 Shilling, ** s. 

20 ShiUinjgs « 1 Found, « £ 

d. qr. 

s. 1 = 4 

£ 1 = 12 = 48 

1 = 20 = 240 =960 

89* Reduction Descending is performed by muUiplicO' 
tion; thas, to reduce 15£ to shillings, we multiply 15 by 20, 
because there will be 20 times as many shillings as pounds. So 
to reduce 15£ and 12s. to shillings, we multiply 15 by 20, and 

to the product add the 12s. 

■ — ' — — » 

86. A Concrete Number, what is it called? 87. What is Reduction? Honi 
many kinds of Reduction? What are they called? W^liat is Reduction Descend 
liig? Reduction Ascending? 88. What is English Money? Repeat tbo tftbto 
•9. How if Redttotioii Desoending ptrformed? 
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In a similar manner all such examples are xedaoed. Henoe, 

90. To reduce the higher denominationB of a conw 
pound number to a lower denomiiiation : 

Rule. Multiply the highest denomination given by the number 
it takes of the next lower denomination to make one of this higher, 
and to the product add the number of the lower denomination ; 
muUiply this sum by the number it takes of the next lower denom- 
ination to make one of this ; add as before, and so proceed till 
the number is brought to the denomination required. 

Ex. 1. Beduce 11£ 17s. 9d. dqr. to farthings. 

OPERATIOV. 



Eleven pounds = 220s.9 and 
the 17s. added make 237s. = 
2844d., and the 9d. added give 
2853d. = 11412qr., which, in- 
creased by the 3qr.^ give 11415 
qr., the answer. 
.1141 5qr,f Ans. 

2. Reduce 6£ IBs. 4d. Iqr. to farthings. Ans. 6641qr. 

3. Reduce 7£ 9s. 3qr. to farthings. Ans. 7155qr. 

Note. Since thero ore no pence in the Sd example, thete is nothing to 
add to the prodnct obtained by muldpljing hj 12. 

4. Reduce 27£ 15s. 6d. 2qr. to farthings. 

5. Reduce 32£ 8d. 3qr. to farthings. 

91. Reduction Ascending is performed bj division; 
thus, to reduce 4299 farthings to pence, we divide the 4299 by 
4, because there will be only one fourth as many pence as far- 
things. Performing the division we obtain 1074d. and a remain- 
der of 3qr. If we wish to reduce the 1074d. to shillings, we 
divide by 12, because there will be only one twelfth as many 
shillings as pence^ and obtain 89s. and a remainder of Gd. Again, 



£ B. 

11 17 

20 


d. 
9 


qr. 
8 


2 3 7s. 
12 






2853d. 
4 







90. Repeat the rule. Explain the process in Ex. 1. How are the 237 shil- 
Ungs obtained? How the 2858 pence? Tbe Uil6 fiutbings? 01. How is £•« 
duotion Jjotndi&g perfonDcd? 



the 898. mfty be reduced to pounds, by dividing by 20, giving 4£ 
and a remainder of 9s. Thus we find Ihiit 4299qr. are equal to 
4£ 9s. 6d, 3qr. 

Like reasoning applies to all similar examples. Hence, 

03. To reduce a number of a lower denomiuation to 
numbers of higher dciiominatioiis : 

BcLB. ' Divide the given number hy the number it taiet of that 
denomination to mate one of the next higher ; divide the quotient 
ii/ the number it takes of that denomination to make one of the 
HEXT higher, and to proceed till the nuTnber is brought to the de- 
nomination required. The last quotient, together ibilh the several 
remainders (Art. 69, Note), icifl be the answer. 

93. ReductioQ Ascending and Reduction Descending prove 
each other. 

Ex. 1. Bedac« 11415 farthings to pence, sbillingB, and pounds 
opBRATiox. First divide by i to reduce the 

4) X 1 4 1 S qr. fartliings to pence; tlien divide by 

12'r2 8T3d. + 3qr. \2 *•{ ^"^^^^ ?«"/« to shillings s 

' ' ^ then by 20 lo r^ucc shillings lo 

2 0)2_37 8.+9d. pounds, and thus obtain H£ 17a. 

1 1 £ -|- 17s. ^'^ ^V-i -A-ns. 

2. Seduce 17229qr. to pence, shillings, nnd pounds. 

Ans. 17£ 18s. lid. Iqr. 

3. Seduce 6874d. to shillings and pounds. 

Ana. 28£ 12s. lOd. 
s given in ponce inateiul of r]U'thuiga, the fint 

. Reduce 84697qr. to higher denominations. 
. Reduce I24688qr. to liigber denominations. 

Reduce 347624qr, to pence, ahillings and pounds. 
. Reduce 3746d. to shiillng.'; and pounds. 
. Ri-duce 8793s. to pounds. 

. KcpEDlihenile. K\pliilD I1>e pru^csain Ex.l. Hon- are thDSqr.obtilsnl' 
UieM.r TbalTi.I Tbilisi 83. Wbit li tlu iViiqria OnluslliKi t 

6 
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NoTS 9. The nmnben employed in the redoctkm of a eompoimd num- 
ber are celled a Scale, The scale is a de$eaidwg scale for BeBhtetim D n c m d- 
mj and an a$cemUng scale for Redueh'on Atcending; thus, io English monej 
tlie detcendimf scale is 20, IS, and 4, and the aacending scale is 4, 12, and Sa 
The dfaeemUng scale consists of the namben at the leii hand of Uie table, 
taken in order from the bottom to the top of the table, and the amsaidinff scaM 
consists of the saMS n«si6srt taken m ike rmened order, i.e. from the top to the 
boOom of the table. In like mmuier the scale Is fbnnd In the other tables. 

TEOY WEIGHT. 

94. Trot Weight is used in weighing gold, sflyer, and 
precious stones. 

TABLE. 



24 Grains (gr.) 
20 Pennjweights 
12 Ounces 



make 



a 



1 Pennyweight, dwt 
1 Ounce, 02. 

1 Pound, lb. 



lb. 
1 



OS. 

1 

12 



dwt 

1 

20 

240 



gr. 
24 

480 

5760 



Ex. 1. How many grains in 
71b. lloz. 14dwt. 18gr.? 

OPERATION. 

71b. lloz. 14dwt.l8gr. 
12 

9 5oz. 
20 



19 14dwt. 

2J: 

7674 
8828 



Ex. 2. Reduce 45954gr. to 
pounds, ounces, etc 

OPERATION. 

24) 459 5 4 gr. 
20) 1914 dwt+18gr. 
12)95oz. 4-14dwt 
7 lb. + 1 1 oz. 



Ans.71b. lloz. 14dwt 18gr. 



45 9 5 4 gr., Ans. 

Note 1. In solving Ex. 1, the several nnmbers of the lower denominif^ 



93. What is a dcale? A descending scale? An ascending scale? What are 
the scales for English mone;^? Where are these scales fonnd? Taken in what 
order? 04. For what is Troy Weight used? Sepeftt tlie tftble. I>eioeudiiiK sca^ef 
AsocDding! 
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tlons are added mentaUy, and only the results are wriUen ; thus, 12 times 7 
are 84, and the lloz. added give 95oz. Then multipljuig the 95oz. by 20, 
and adding the 14dwt., we have 1914dwt. Finally, in multiplying the 1914 
dvrt. by 24, first multiply by 4, adding in the ISgr., and then multiplying 
by 2, and adding the results we have 45954gr. for the answer. 

Note 2. In reducing Ex. 2, if any divisor is so large that the woik is 
not easily done by Short Division, the numbers maybe taken upon the slate 
and the work done by Long Diyision, setting down only the results. 

• 

3 How many grains in 161b. 8oz. 19dwt? Ans. 96456gr. 

4. Reduce 38695gr. to pounds, etc. 

Ans. 61b. 8oz. 12dwt. 7gr. 

5. Reduce 87942gr. to pounds, ounces, etc 
. S. Reduce lolb. 8oz. 6dwt. 15gr. to grains. 

7. How many spoons, each weighing 2oz. 8dwt. 20gr., can be 
made from 21b. 5oz. 6dwt. of silver ? Ans. 12. 

8. A jeweller made 8oz. 16dwt. of gold into rings which 
weighed ddwt. 16gr. each ; how many rings did he make ? 



APOTHECARIES' WEIGHT. 

9S» Apothecaries' Weight is used in mixing or com- 
pounding medicines ; but medicines are hought and sold by 
Avoirdupois Weight, 

TABLE. 



20 Grains (gr.) 
3 Scruples 
8 Drams 

12 Ounces 



lb. 



1 = 



oz. 

1 

12 



make 
u 



dr. 
1 
8 

96 



1 
1 
1 
1 



Scruple, 
Dram, 
Ounce, 
Pound, 



sc. 



1 

3 

24 

288 



sc. or 9 
dr. or 3 
oz. or 5 
lb. or fi> 

= 20 

= 60 

= 480 

= 5760 



Note 1, The pound, ounce, and grain, in Apothectiaes' and Troy- 
Weight are equal, but the ounce is differently subdivided. 



■v>^ 



04. In solving Ex. 1, what is done with the numbers of the lower denomina- 
iions? In Ex. 2, how is the work done? 95. For what is Apothecaries' Weight 
Qsed? Repeat the table. Descending scale? Ascending? What denominations 
.>f Apothecaries' Weight are like thoee of Troy Weight? 
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Ex. 1. How manj scruples 
in 4Ib 8§ 55 29 ? 

OPERATION. 

4 lb 85 53 2a 
12 



Ex. 2. In 18619 ^^ many 
pounds, ounces, etc ? 



OPERATION. 



o6g 
8 

4533 
3 



8) 1361 9 

8)4583 + 29 

12)^5 + 53 

41b+8S 

^ns. 4!b8s53 29. 
13 619, Ans. 

3. Reduce 6oz. 3dr. Isc 19gr. to grains. Ans. 3099gr. 

4. Reduce 15984 grains to pounds, ounces, etc 

Ans. 21b. 9oz. 2dr. Isc 4gr. 

5. Reduce 876943 grains to higher denominations. 

6. Reduce 271b. 8oz. 7dr. 2sc. 15gr. to grains. 

7. How many pounds, ounces, etc., of medicine will an apoth 
ecary use in preparing 974 prescriptions of 15 grains each ? 

Ans. 21b. 6oz. 3dr. Isc lOgr. 

AVOIRDUPOIS WEIGHT. 

96. Avoirdupois Weight is used for weighing the coarser 
articles of merchandise, such as hay, cotton, tea, sugar, copper, 
iron, etc 

TABLE. 



16 


Drama (dr.) 


make 


1 Ounce, 




oz. 


16 


Ounces 




u 


1 Pound, 




lb. 


25 


Pounds 




u 


1 Quarter, 




qr. 


4 


Quarters 




it 


1 Hundred Weight, 


cvt 


20 Hundred 


Weight « 


1 Ton, 




t. 










oz. 




dr. 








lb. 


1 


— 


16 






qr. 


1 


— 16 




250 




cwt. 


1 


— 25 


— 400 




6400 




1 — 


4 


— 100 


— 1600 




25600 


— 


20 — 


80 


— 2000 


— 32000 


— 


f 12000 



tc 

1 =:: 20 = 80 = 



*6 For what is Avoirdnpois Wcij^hf, "twdJ Table? Scale? 
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Note 1. It was the cnstom formerly to consider 281b. a qnarter, 11 2 lb. a 
hundred weight, and 22401b. a ton ; but now the twua/ practice is in accord* 
ance with the table. 

These different tons are distingnished as the long or ffrota ton = 2240lbi 
and the short or net ton =^ 20001b. 

The gross ton is still ased in the wholesale coal trade, also in estimating 
goods at the U. S. custom-houses, etc. 

KoTE 2. A pound in Avoirdupois Weight is equal to 7000 grains in 
Apothecaries' or Troy Weight. 

Ex. 1. Reduce 6t 15cwt. Ek. 2. In 135951b. how 

3qr. 201b. to pounds. many^tokis, etc.? 

OPERATION. OF|EBATION. 

6t. 15cwt 3qr. 201b. 2 5)1359 51b. 

1£ 4)5_£8qr. +201b. 

2 0) 13 5 cwU-|-3qr. 
6t +I5cwt. 

Ans. 6t. 15cwt. 3qr. 201b. 



13 5cwt. 
4 

5 4 3 qr. 
25 


2735 
1086 



135 951b., Ans. 

3. Reduce 3t 6cwt 2qr. 5 lb. 6oz. lOdr. to drams. 

Ans. 1703786dr. 

4. Reduce 3642897 drams to higher denominations. 

Ans. 7t. 2cwt. Iqr. 51b. loz. Idr. 

5. Reduce 37t. 19cwt. 3qr. to pounds. 

6. Reduce 177961b. to higher denominations. 

7. Reduce 3t. 19cwt. 3qr. 241b. 15oz. 15dr. to drams. 

8. Reduce 1742684 drams to higher denominations. 

9. In lOt. Icwt. 2qr. 101b., net weight, how many ffross tontf 

10. If a horse eats 221b. of haj in one day, how many tons 
will he eat in 365 days ? Ans. 4t Ocwt. Iqr. 51b. 

11. If a blacksmith uses 231b. 8oz. of iron daily, how many 
tops will he use in 313 days ? 



00. How mnny pounds now make a ton? How many fbrmerly? What are tbv 
diflerent tons called? For what is the long ton now used? Oi»e pound Avoiniu^ 
pois equals how many grains Troy 7 
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CLOTH MEASURE. 


07« Cloth Measure 


is used in measuring doths, ribbons, 


braids, etc 






TABLE. 


2^ Inches (in.) 
4 Nails 
4 Quarters 




make 1 Nail, na. 
" 1 Quarter, qr. 
« 1 Yard, yd. 


yd. 




qr. 
1 


na. in. 
1 2i 
— 4 — 9 


1 — 




4 


= 16 =36 



Note. Expressions like i, |, etc., are called fractions, i^one fourth ; 
l^tiDo thirds ; 2^ => turn and one fourth. The principles of fractions will 
be discussed in another placft. 

Ex.1. Reduce 15yd. 3qr. Ex.2. In 254 nails how many 
9na. to nails. yards, quarters, and nails ? 

OPERATION. OPERATIOX. 

1 5yd. 3qr. 2na. 4)25 4na. 



4 



4)63qr. + 2na. 



^J^^- 15yd. + 8qr. 



2 5 4 na., Ans. Ans. 15yd. 3qr. 2na. 

3. In 27yd. 2qr. 3na. how many naUs ? Ans. 443. 

4. In 873 hails how many yards, etc ? Ans. 54yd. 2qr. Ina. 

5. How many dresses may be made firom 167yd. 3qr. of silk, 
if each dress requires 15yd. Iqr.? Ans. 11. 

6. If 2yd. 3qr. of ribbon are used in trimming one bonnet, 
how many yards will be used in trimming 5 bonnets ? 

7. Reduce 43yd. 2qr. 3na. to nails. 

8. If 2yd. Iqr. of cloth are required for making one coat, how 
many yards will be used in making 8 coats ? 

9. What cost 25yd. 3qr. of cloth at $2 per quarter ? 
10. Reduce 7824 nails to yards. 



or For what is Cloth Measure used? Table? Scale? Note? 
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LONG MEASURE. 

,98* Long Measubb is used in measuring distances, i. e. 
ivhere length is required without regard to breadth or thickness. 

TABLE. 

8 Barleycorns (b. c.) make 1 Inch, in. 

12 Inches « 1 Fool, . ftj 

8 Feet « 1 Yard, yd. 

5 J Yards 6r 16 J Feet ** 1 Rod, rd. 

40 Rods " 1 Furlong, fur. 

8 Furlongs " 1 Mile, m. 

3 Miles " • 1 League, L 

69 J Statute miles, nearly, " 1 Degree on Circ of the Earth, 1* 

4>60 Degrees ^ 1 Circumference, circ 

in. b. c. 

ft. 1=3 

yd. 1 = 12 = 36 

ni. 1 = 3 = 36 = 108 

fur. 1 = 6i= 16J= 19g = 594 

m. 1 = 40 = 220 = 660 = 7920 = 23760 

1 = 8 = 320 = 1760 = 5280 = 63360 = 190080 

Note I. The earth not being an exact sphere, the distance ronnd it in 
different directions is not exactly ^ho same. By the most exact measure- 
ments made, a degi-ee is a little less than 69i miles. 

Note 2. The barleycorn iti bat little used. 

KoTE 3. The 3 before miles in the table is not a part of th6 scale. 

Ex. 1. How many rods in Ex. 2. Reduce 2710rd. to 
8m. 3rur. 30rd. ? higher denominations. 

OFEBATIOK. OPERATION. 

8 m. 3fur. 30rd. * .40) 2710 rd. 

_1 8 ) 67^fur. + 30rd. 

2 710 rd., Ans.. Ans. 8m. 3fur. 30rd. 

3. In 4yd. 2fl. 8In. how many barleycorns ? Ans. 528. 

03. 'For what Is Lod; Meuart used? Table? Scale? ▲ degree upon tbt 
earth, how louj(7 
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4. Redace 473b.e. to higher denominations. 

5. The di^^nce through the center of the earth is about 7912 
mile 4 ; how many rods is it? 

6. The distance round the earth is about 8000000 rods; how 
manj miles is it ? 

CHAIN MEASURE. 

09* Chain Measure is used bj engineers and surrejors in 
measuring roads, janals, boundaries of fieldsy etc 

TABLE. 



T/j^j Inches (m 


.) 


make 


1 Link, IL 


25 Links 




u 




1 Rod, Perch, or Pole, rd. 


4 Rods 




u 




1 Chain, ch. 


10 Chains 




-u 




1 Furlong, fur. 


8 Furlongs 




a 


rd. 


1 Mile, m. 
li. in. 
1 = 7,% 




ch. 




1 


= 25 = 198 


fnr. 


1 


z=z 


4 


— 100 — 792 


m. 1 =: 


10 


= 


40 


— 1000 — 7920 


1 = 8 = 


80 


, 


820 


= 8000 — 63360 



KoTB. To measure roads, etc., engineers often nse a chain 100 feet long. 

Ex. 2. Reduce 47890 links to 
higher denominations. 

OPERATION. 

25) 47890 IL 

4) 19 15 rd. 4-161L 

10)478ch. +3rd, 

8)47fur. + 8ch. 

5 m. -}- 7 fur. 

Ans. 5m. 7fur. 8ch. drd. l$li 



Ex. 1. Reduce 5m. 7fur. 
8eh; 3ixL 15 li. to links. 

OPERATION. 

5 m. 7fur. 8ch. drd. 15 li. 
8 

4 7 fur. 
10 

4 7 8 ch. 
4 



lOlord. 
25 



9590 
3830 



47 89 01i., Ans. 



«.!. 



09* For what is Chain Meatnrt uMd? Table? Scaler Note? 
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8. In GAir.'Sch. Brd. 1811. how nuinj links ? Ans. 6298. 
i. Beduoe 8879 links to higher denominations. 

Ans. Sfur. 8cn« SnL 41L 

5. Eeduce 17m. Sfur. 5ch. 2rd. 241i. to links. 

6. Reduce 13475 links to higher denominations. 

7. From Boston to Andover is 23 miles; how manj links 
b it? 

8. From Boston to Fitchhurg is 400000 links; how many 
miles is it? 

9. The distance round a field is 7fur, 6ch. 3rd.; what will it 
cost to fence the field at $2 per rod ? • 

10. How many miles, etc, in 637482 links ? 

SQUARE MEASURE. 
lOO* Square Measure is used for measuring surfiewes. 

TABLE. 

144 Square Inches (sq. in.) 

9 Square Feet 

30^ Square Yards or) 

272| Square Feet J 

40 Square Rods 

4 Roods 

640 Acres 

^ (a) Also in Chain Measure, 

10000 Square Links or> 
16 Square Rods ^ y 
10 Square Chains 



make 



u 



1 Square Foot, 
1 Square Yard, 

1 Square Rod, 

1 Rood, 
1 Acre, 
1 Square Mile, 



sq. ft. 
sq. yd. 

sq. id* 

r. 

a. 

Sq. nu 



make 



•q.m 



ft. 



r. 
1= 

4= 



•q. rd. 
I— 
40= 
160= 



sq. ya. 

80J= 
1210= 
4840= 



1 Square Chain, sq. eh. 

1 Acre, tL 

sq. ft sq.in. 

1= 144 

9= 1296 

272i= 39204 

10890= 1568160 

48560= 6272640 



1=640=2560=102400= 8097600=27878400=4014489600 

Note. In measaring land, ranrejors use a 4-rod chain composed of 100 
links. Sometimes the half-chain of 50 linl^ is used. 



100. For what Is Square Measnrt used? TahU? Scale? Table la Chaia 
lieasaeer NeteT 



TO 
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1905a. 
4 

7622P. 
40 



Bz. 1. In taq. m. 625a. 2r. Ex. 2. Reduce 8049058q. id. 
25flq. rd howjoMDj sq. rods ? to higher denominations. 

A OPBBATION. OPBRATIOK. 

2 8q.m.62oa.2r.258q.rd 40) 3 049056q.rd. 
^*^ 4) 7 622 r.+25sq.id 

.640) 1905 a. + 2r. 

2 8q.m.-f-625a 

Ans. 2sq. m. 625a. 2r. 25sq. id 
804905 sq.rd., Ans. 

3. In 14sq. m. 25a. 3r. 30sq. rd. how many square rods ? 

Ans. 1437750. 

4. Reduce 624873sq. rd. to higher denominations. 

5. Bought a field containing 3a. 2r. 25sq. rd. at $2 per rod ; 
what did it cost ? 

lOl. The mariner of finding the area of a surface like Fig. 
1, maj be understood from the following explanation. Let A B 

represent (on a reduced scale) 
A Fig. I. B a line 5 inches long; then, 

evidently, if we pass from A 
to e, a distance of 1 inch, and 
draw the line e f, the fiorure 

jj A B f e will contain 5 square 

inches, i. e. 5 X 1 square 

inches. So, in like manner, 

A B h g will contain 10, or 

5X2 square inches ; and 

A B C D will contain 15, or 5 X 9 square inches, i. e. we muUi- 

fly together tiie numbers representing the length and breadth^ and 

the product will he the number of square inches in the surface. 

Note. A surface like Fig. 1 is called a rtctangie. If the length and 
breadth are equal, the rectangle is a square. The angles of a rectangle or 
square are all equal to each other, and each angle is called a right angle. 



e 



D 



1 

6 


2 

7 


3 
8 


4 


5 N 


9 


10 


11 


12 


13 


14 


15 



101. flow U the area of a rectangle or square ascertained? What ii said of 
tk4 angles of a rectangle or square f What is each angle called f 
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I.09* The area of a rectangle divided by jthe Ung(k will giTo 
the breadth^ and the area divided by the breadth will -give the 
length ; thus, in Fig. 1, 15 -^ 5 = 3 and 15 -s- 3 = 5. 

Cx. 6. How many square rods in a field that is 7 rods wide 
and 9 rods long ? Ans. 63. 

7. How many square rods in a field that is 25 rods wide and 
48 rods long ? How many acres ? 2d Ans. 7a. 2r 

8. A board •containing 36 square feet, is 12 feet long; how 
wide is it ? . 

9. A fiower garden containing 300 square feet is 12 feet wide ; 
how long is it ? 

10. How many acres in a field that is 20 rods wide and 56 
rods long? Ans. 7. 

SOLID OR CUBIC MEASURE. 

103« Solid or Cubic Measure is used in measuring 
things which have length, breadth, and thickness. 

TABLE. 

1728 Cubic Inches (c* in.) make 1 Cubic Foot^ en. ft 

27 Cubic Feet ** 1 Cubic Yard, c. yd. 

16 Cubic Feet " 1 Cord Foot, c. ft. 

8 Coi-d Feetor) « . r.. 

128 Cubic Feet I ^ ^^ ®' 

en* ft. c. in. 

cyd. 1 = 1728 

1 = 27 = 46656 

KoTB 1. The $rale in this table only includes 1728 and 27 ; the other 
numbers are irregular. 

NoTB 2. Transportation companies often estimate freight, especially of 
lie^ht aiticies, by the space occupied, rather than by the actual weight. In 
this estimate, from 25 or 30 to 150 or 175 cubic feet are called a ton. This 
is called arbitmry weight, and it varies with difierent transportation compa- 
nies, and somewhat according to the risks of carriage. The Boston and 
Maine Railroad Co., e. g., considers a thousand of bricks a ton, whereas tho 
actual weight is more than two tons. Again, a horse is estimated at SOOOlb., 

109. How is the breadth of a rectangle found when the area and length are 
knox-n? How the length, when the area and breadth are known? 103« For 
wiuit Is Solid Measure ttsedf Table? Scaler Vote 2? 



N 



7a 
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though tiw «f<Biage weight of hones ii not fia from. 1000 lb- Mastic dap 
timber, hard-wood boards, etc, are estimated at the rate of 3000 lb. for 40 
cubic feet, which gives 26} feet per ton. The old distinction l)etwoen square 
and roand timber is practicallj abolished. Fnmitu^e and oUier light and 
bulky articles are estimated at 150 feet to the ton, which gives about 8 tons 
lo a full freight car-load. 

Ex. 1. How hiany cabie Ex. 2. Redace 944ca. ft U4 
feck in 84c. yd. 2€ca. ft ? cubic yards and feet. 

OPBSATIOir. 6PBRATIOV; 

8 4c yd. 2 6cu.ft 2 7)944cu.ft 

27 



264 
68 



8 4c yd; 4- 2 6 cu. ft 

Ans. 84c yd. 26ca. ft 
9 4 4ca. fty Ans. 

8. In 8c. 6c ft 15cu. ft 156c in. how many cubic inches ? 

Ana. S55al6. 
4 If 40cu. ft make one ton, how many tonsy cubic feet, etc, 
b 889664 cubic inches ? 

104* A body like Fig. 2 is called a pritm. Each side, as 

D F'«-2- C 




-/- 



a 
d 

g 



{ ■ ( Bf 4/ 



I 
1 
I 
I 

T 

I 

I 

!• 
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o 



E P 

A B C D or A B F E, is called a face of the prism. If 6adi 



104. What if a body like Fig. 2 ealledf What is one dde of the prism eaUedf 
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angle of the faces is a right angle the prism is reetangularf and 
if each face is a square the prism is a cvhe. To determine the 
contents of a rectangular prism, first find the area of the upper 
face, A B C D, as in Art. 101 ; then going from A, B, and C 
downward X inch to a, b, and c, and passing a plane through a, b, 
and c, we shall cut off 15 solid inches, i. e. 5X^X1 solid 
inches. So if a plane be passed through d, e, and f it will cut 
off 30, or 5 X ^iSK 2 inches, etc. ; i. e. the continued product of 
the numbers expressing the length, breadth, and depth, will give 
the solid contents of the prism. 

10<S« So also, the solid contents divided by the area of the 
top face will give the depth ; the contents divided by the area of 
one end will give the length ; and the contents divided bj the 
area of one side will give the breadth or width. 

What are the solid contents of Fig. 2 ? 

Ex.^5. How many cubic inches in a rectangular prism or block 
of wood which is 12 inches long, 8 inches wide, and 6 inches 
thick? Ans. 12X8X6 = 576. 

6. How many cubic feet in a room which is 18 feet long, 15 
feet wide, and 9 feet high ? 

7. A rectangular block of marble which contains 96 cubic feet, 
is 8 feet long and 4 feet wide ; how thick is it ? Ans. 3 feet 

8. A grain-bin which holds 24 cubic feet of grain is 3 feet 
deep and 2 feet wide ; how long is it ? 

9. A lady's work-box contains 480 cubic inches ; it is. 12 inch- 
es long and 5 inches deep ; how wide is it? 

10. In a pile of wood 16 feet long, 4 feet wide, and 6 feet high, 
how many cords ? Ans. 3. 

11. If a load of wood be 8 feet long and 4 feet wide, how high 
must it be to make a cord ? -^ 

12. My bedroom is 15 feet long, 12 feet wide, and 9 feet 
high ; in how many minutes shall I breathe the room full of aiij 
if I breathe 1 cubic foot in 2 minutes ? 

103. When is a prism rectangular? When is it a cnhe? How are the eon* 
tents of a rectangular prism found? 105. How the depth, length) or breadth« if 
we know the contents of the body and the area of one facet 

7 
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LIQUID MEASURE. 

lOS* Liquid Measube is used in measuring all liquids. 
The U. S. Standard Unit of Liquid Measure is the old English 
wine gallon, which contains 231 cubic inches. 

TABLE. . 

4 Gills (gi.) make 1 Pint, pt. 

2 Pints « 1 Quart, qt. 

4 Quarts ^ 1 Gallon, gal 

pi. gi 

qt 1=4 

gal. 1 = 2=8 

1 = 4 = 8 = 32 

NoTB 1. It liM been castomarj to measure milk, and also beer, ale, and 
•ther malt liquors, hj beer measure, the gallon containing 282 cubic inches, 
bat this custom is fast going out of use. 

NoTB 2. Casks o^Varioas capacities, from 50 to ISOor more gallons, 
are indiscriminatelj called hogsheads, pipes, butts, tuns, etc. 

Ex. 1. In 6gal. 3qt. Ipt Ex. 2. Reduce 222 gills to 



2gi. how many 


'gills? 


galloQS, quarts, etc 


OPBBATIOK. 


OPEBATION. 


6 gaL 3qt. Ipt. 2gL * 


4)222gi. 


4 




2)55pt.'4-2gi. 


2 7qt. 
2 

• 




4)2>7qt. +lpt. 




6gal. + 3qt. 


5 opt 

4 




Ans. 6gal. 3qt. Ipt 2gL 



2 2 2gi., Ans. 

3. Reduce Sgal. 2qt Ipt 3gi. to giUs. Ans. 279gi. 

4. Reduce 7496 giUs to higher denominations. 

5. How many demijohns, each containing 2gal. Iqt. Ipt 3gL 
may be iilled &om a cask which contains 98 gallons and 3 
quarts? 

6. How many gallons of molasses in 24 jugs, each containing 
2gal. 3qt Ipt ? 

106. For what is Liquid Measure used? Table? Scale? Note It NeteS? 
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DRY MEASURE. 

107. Dry Measure is used in measuring grain^ fruit, pota* 
toes, salt, charcoal, etc. 

TABLE. 

2 Pints (pt.) make 1 Quart, qt. 

8 Quarts « 1 Peck, pk. 

, 4 Pecks . ^ 1 Bushel, bush. 

qt pt. 

pk.' 1=2 

bush. 1 = 8 =r 16 

1 = 4 = 32 = 64 

Note. The bushel measure is 18j inches in diameter and 8 inches deej>, 
and contains a little less than 21 50 J solid inches, or nearly ^ wine gallooc! 

Ex. 1. In 3bush. 3pk. 7qt. Ex. 2. Reduce 255 pints to 
Ipt how many ^ints ? bushels, pecks, etc 

OPERATION. OPERATION. 

Shush. 3pk. 7qt Ipt. 2)2 5 5pt. 

~ 8)127 qt + lpt, 

8^* 4.)15pk. + 7qt 



12 7qt 3bush. + 3pk. - 

? Ans. 3bush. 3pk. 7qt. Ipt. 

2 5 5 pt., Ans. 

3. Reduce 8bush. 2pk. 3qt. Ipt. to pints. Ans. 551pt. 

4. Reduce 7893pt to higher denominationa 

5. Reduce 4698pt. to higher denominations. 

6. How many pints in 15bush. 3pk. 6qt. Ipt ? 

7. How many pints in 24bush. Ipk. 7qt. Ipt. ? 

8. What is the cost of 3bush. 2pk. of grass seed, at $1 a 
peck ? 

9. Reduce 34569 pints to higher denominations. 
10. Reduce 63 bush. 2pk. 7qt. Ipt. to pints. 

• ■ — - — ——_ — ... — . 

101^ For what is Dry Meaenre used? Table? Scale? What are the dimen. 
■loDS of the bushel measure t How many oubio inohea does it oontaiv t How many 
wine gallons? 
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TIME. 

108* Time is used in measuring duration. The natural 
divisions of time are days, months (moons), seasons, and years. 
The artificial divisions are seconds, minutes, hours, weeks, etc 

TABLE. 

60 Seconds (sec) make 1 Minute, m. 

60 Minutes '< 1 Hour, h. 

24 Hours « 1 Day, d. 

7 Days ** 1 Week, wk. 

4 Weeks ^ 1 Lunar Month, 1. m. 

13 Months, 1 Day, and 6 Hours " 1 Julian Year, J. jr. 

12 Calendar Months (=365 or 366 Days), 1 Civil Tear, c. jr. 

100 Years make 1 Century, C. 



wk. 

1 m 1 

J. yr. i ' =4 = 28 = 672 = 40320 = 2419200 
1 = 13yf , = 52jPs = 365J = 8766 = 525960 = 31557600 

Note 1. The twelve calendar months have the following number of 
days: January (Jan.) has 31 days; Febroary (Feb.), 28 (in leap year, 
29^ ; March (Mar.), 31 ; Aprtt (Apr.), 30 ; May, 31 ; June, 30 ; July, 31 ; 
August (Aug.), 31 ; September (Sept.)i 30 ; October (Oct..), 31 ; November 
(Nov.), 30 ; December (Dec), 31. 

NoTB 2. The number of days in each month may be easily remembered 
bj committing the following lines : 

" Thirty days hath September, 
April, June, and Kovember; 
AH the rest have thirty-one, 
Save the second month alone, 
Which has just eight and a score 
Till leap year gives it one more.'' 

NoTB 3. A solar year, i. e. a year by the sun, is very nearly 365 days, 
( hours, 48 minutes, and 50 seconds. 

■ ■ ' I III! II I I II . ■ I , I II . . I . I ..I ■ ■ I , ,1 

108. For what is time used? What are its natural divisions? Artificial divi- 
%ions? Table? Scale? What are the names of the calendar months? How 
many days in each? Length of a solar year? 



h. 


m. 
1 — 


sec. \ 
60 


d. 1 — 


60 — 


8600 


1 — 24 — 


1440 = 


86400 


— 7 — 168 — 


10080 — 


604800 1 



REDUCTION. 



7T 



Ex. 1. Beduce dwk. 6d. Ex. 2. Reduce 40dl9m. to 
2dh. 59m. to minutes. weeks, days, etc 

OPEBATION. 



OPERATIOir. 

dwk.6d. 23h. 59m. 

7 



2 7d. 
24 


131 
54 


6 7 Ih. 
60 



6 ) 40319 m. 

2 4)6 71h.+59m, 

7)2 7d.+23h> 
3 wk. + 6d. 

Ans. 3wk. 6d. 23h. 59m« 



40 319m., Ana. 

3. Reduce Iwk. 4d. 16h. 8m. to minutes. Anft. 16808m. 

4. Reduce 376487 seconds to higher denominations. 

5. Reduce 365d. 5h. 48m. 50sec. to seconds. 

6. In 34269*8 minutes how many days, hours, etc. ? 

7. In 5C. 56yr. 8m. how many calendar months ? * 

8. Reduce 37846 calendar months to centuries, years, etc 

9. Reduce 2419199 seconds to weeks, days, etc 
10. Reduce 34d. 20h. 40m. 50sec to seconds. 



CIRCULAR MEASURE. 

109* Circular Measxjre is used in surveying, navigation, 
geography, astronomy, etc, for measuring angles, determining 
latitude, longitude, etc. 

TABLE. 



60 Seconds (60") 
60 Minutes 
30 Degrees 
12 Signs, or 360° 


make 

u 
u 


1 Minute, 1' 
1 Degree, 1** 
1 Sign, ^ B 
1 Circumference, circ. 


/ 




r — 60" 


8. 


l"" — 


60 — 3600 


arc. 1 == 


30 — 


1800 — 108000 


1 — 12 — 


360 — 


21600 — 1296000 


109. For what is Circular McMure used? Table? Scale' 

7* 



T8 



REDUCTTOBT. 



NoTB. A Circle is a figure bounded by a 
curved line, all parts of the curve being 
equally distant from the center of the circle. 
The Circumference is the curve which 
bounds the circle. An Arc is anj portion 
of the circumference, as A B or B D. An 
arc equal to a quarter of the drcnmference, 
or 90° f is called a quadrant, A Radius is a 
line drawn from the center to the circumfer- 
ence, as C A or C B. A Diameter is a line 
drawn through the center and limited by the curve, as A D. 

Ex. 1. How many seconds Ex. 2. Bedace 632934'' 




to 



In 5s. 25* 48' 54"? 

OPB&ATIOjr. 

5s. 25** 48' 54". 
30 



175*» 

60 

10548 
60 



higher denominations. 

^ OPBSATIOir. 

60) 63 29 34 " 
60) 10548 ^+54 
30)175^*4-48 

58,-1-25* 

Ans. 5s. 25* 48' 54". 



6 32 9 3 4", Ans. 

8. Reduce 93. 20* 55' 47"^ to seconds. Ans. 1047347". 

4. In 7484925" how many circumferences, signs, etc ? 

5. In 3 quadrants, 10* 8' 5" how many seconds.^ 

6. Reduce 984627" to quadrants, degrees, etc. 

MISCELLANEOUS TABLE. • 

IIO* This table embraces a few terms in common use, and 
may be indefinitely extended. 



12 Single things i 


nake 


1 Dozen. 


12 Dozen 


a 


1 Gross. 


12 Gross 


a 


1 Great Gross. 


20 Single things 


u 


1 Score. • 


24 Sheets of paper 


(6 


1 Quire. 


20 Quires 


U 


1 Ream. 


196 Pounds 


U 


1 Barrel of Flour. 


200 Pounds 


a 


1 Barrel of Beef or Pork. 



XOO. What is a Circle? Cironm&r«noe? Arc? Quadrant? Badius? Diameter? 
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Ex. 1. How many dozen bottles, each bottle holding Iqt IpU 
8gi. will be sufficient to bottle 61gal. 3qt. Ipt. of wine ? 

2. How manj sheets of paper in 3 reams, 18 quires, and 23 
8he^t»? 

MiSCSLLAKEOUS EXAMPLES IK ReDUCTIOK. 

1. Reduce 27£. 14s. 6d. 3qr. to farthings. 

2. Reduce Idbush. 3pk. 7qt. Ipt. to pints. 

S. Reduce 7t. 14cwt. 2qr. 121b. 8oz. 6dr. to drama. 
4, How many tons, etc., in 574692 ounces ? 
5< Reduce 1577048 seconds to minutes, hours, etc 
6> Reduce 24888 grains to scruples, drams, etc 

7. Reduce 2circ. 4s- 20** 25' 30" to seconds. 

8. Reduce 3m. 5fur. 7ch. 2rd. 20 li. to links. 
'9. Reduce 141b. 7oz. 15dwt 23gr. to grains. 

10. Reduce 61b 4g 33 19 6gr. to grains. 

11. Reduce 2548 square inches to higher denoiSoinations. 

12. Reduce 411 nails to quarters and yards. 

13. Reduce 7432 farthings to pence, etc 

14. Reduce 18469874 drams, Avoirdupois, to ounces, etc 

15. Reduce 54896 grains to pennyweights, etc 

16. Reduce 4sq. m. 25a. 3r. 34sq. rd. to square rods. 

17. Reduce 8c yd. 1727c. in. to cubic inches. 

18. Reduce 4sq. yd. to square inches. 

19. Reduce 4gal. Ipt. to gills. 

20. Reduce 2wk. 6d. 8h. 16sec. to seconds. 

21. Reduce 4m. 7fur. 39rd. to rods. 

22. Reduce 3795 rods to furlongs, etc. 

23. Reduce 17yd. 2qr. 3na. to nails. 

24. Reduce 10881 links to miles, furlongs, etc 

25. Reduce 6598 pints to quarts, pecks, etc 

26. Reduce 4368294" to higher denominations., 

27. Reduce 4680 gills to higher denominations. 

28. Reduce. 195261 -cubic inches to feet and yards. 

29. Reduce 310556 square rods to roods, acres, and miles. 

Note. This subject will receive furtlier attention in the articleB on Frao 
tlona 
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DEFINITIONS AND GENERAL PRINCIPLES. 

111. All nambers are even or odd. 

An Even Number is a number that is divisible by 2 (Art; 
74); as 2, 4, 8, 12. 

' An Odd Number is a number that is not divisible by 2 ; as 1» 
fl^ 5, 11, 19. 

113. All numbers are prime or composite. 
A Prime Number is a number that is divisible by no whole 
number except f<fe^ and on«; as 1, 2, 3, 5, 7, 11, 19. 

NoTB 1. Two is the only even prime nnmber^yor aU even numaben an 
Hvmble by 8. 

NoTK 2. Two nnmben are mtOuaUtf prime (i e. primB to each other) when 
no whole number bat one will divide each of them ; thus, 8 and 9 are mif- 
tually prime, although neither 8 nor 9 is absolvidy prime. 

A Composite Number is a number (Art. 61) that is divisible 
by other numbers besides itself and one ; thus, 6 is composite, 
because it' is divisible by 2 and by 3 ; 12 is composite, because 
it is divisible by 2, 3, 4, and 6 ; 25 is composite, because it is 
divisible by 5 and 5. 

NoTB S. A composite nnmber that is composed of any ntim&er of equai« 
fadjors is called a power, and the equal facton are called the roots of the 
power ; thns, 9, which equals 3 X 3 is the second power or square of 3, and 
8 is the second or square root of 9 ; 64, which equals 4 X 4 X 4, is the third 
power or cube of 4, and 4 is the third or cube root of 64. 

NoTB 4. The power of a number is usually indicated by a figure, called 
an index or exponent^ placed at the right and a little above the number; thus, 
the second power or square of 4 is written 4', which equals 4 X 4 = 16 ; the 
third power or cube of 4 iJs 4', which equals 4 X 4 X 4 = 64. 

NoTB 5. A root may be indicated by the radioed sign, *J ; thus, ^9 indi- 
cates the second or square root of 9, which is 3. So '^^8 indicates the third 
or cube root of 8, which is 2. The square root of a number is one of its tioe 
equal factors; the cube root is one of tiie three equal factors of the number. 
'. NoTB 6. Every number is both the first power and the first root of itself 

111. What is an Eyen Number? An Odd Number ? 1119. A Prime Namber? 
What is the only even prime number ^ When are numbers mutually prime* 
What is a Composite Number? A: power? A root ? How is a power indicated' 
A root? A number is what power of itself 7 What root? 
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Factoring Numbers. 

113« The Factors of a number are those numbers whose 
continued product is the number ; thus, 3 and 7 are the factors 
of 21 ; 3 and 6, or 3, 3, and 2 are the factors of 18 ; etc 

NoTB 1. Every number is a factor of itself, the other factor being 1. 

The prime factors of a number are those prime numbers 
whose continued product is the number ; thus, the prime factors 
of 12 are 2, 2, and 3 ; the prime factors of 36 are 2, 2, 3, and 
3 ; etc. 

Note 2. Since 1, as a factor, is useless, it is not here enumerated. 

114:« To factor a number is to resolve or separate it into its 
factors. In resolving a number into its factors. 

The following facts will be found convenient : 

(a) Every number whose unit figure is 0, or an even number, 
is itself even^ and .•. divisible by 2. 

(b) Any number is divisible by 3 when the sum of its digits 
(Art. 7 ) is divisible by 3 ; thus, 4257 is divisible by 3 because 
the sum of its digits, 4 -f- 2 -f- 5 -|- 7 = 18, is divisible by 3. 

(c) Any number is divisible by 4 when 4 will divide the num- 
ber expressed by the two right-hand figures ; thus, 4 will divide 
32, .-. it wiU divide 7532. 

(d) Any number whose unit figure is or 5 is divisible by 5 ; 
as 90, 1740, 35, 34975, etc. 

(e) Any even number which is divisible by 3 is also divisible 
by 6 ; thus, 3528 is divisible by 3 and .•. by 6. 

NoTB 1. For 7 no general rule is known. 

(f ) Any number is divisible by 8 when 8 will divide the num 
ber expressed by the three right-hand figures ; thus, 8 will divide 
816, .-. it will divide 175816. 

113. What are the Factors of a number? ]j a number a fitctor of f<«ei^ 

What are th^ prime fiictors of a number? U4t. VThat is it to factor a nnmi- 

ber? What number is diviBible by 2? By S? 4? 6? Of What is said of 71 
Wlia^ npabfr is divisible (jy 8? 
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(g) Any number is divisible by 9 when the sum of its di^ts 
is divisible bj 9 ; thus, 7146 is divisible bj 9 because the sum 
of its digits, 7 + 1 + 4 + 6 = 18, is divisible by 9, 

(h) Any number ending with is divisible by 10. 

(i) Any number is divisible by 11 when the sum of the di^ts 
in the odd places is equal to the sum of the digits in ihe,even 
places ; also when the difference of these sums is divisible by 
11 ; thus, 8129, in which 9 + 1 = 2 + 8, is divisible by 11 ; 
also 6280714, in which the sum of the digits in the odd places, 
4 + 7 + 8+6, differs from the sum of the digits in the even 
places^ 1 + + 2, by 22, a number divisible by 11. 

(j) Any number divisible by 3 and also by 4, is divisible by 
12 ; and, generally ^ any number that is divisible by each of several 
numbers that are mutually prime, is divisible by the product of 
those numbers ; thus, 84 is divisible by 2, 3, and 7, separately, 
and .-. 84 is divisible by 2 X 3 X 7 = 42 ; so also 108 is divis- 
ible by 4 and 9, and .-. by 4 X 9 = 36. 

NoTB 2. Every prime number, bat 2 and 5, has 1, 3, 7, or 9 for its unit 
figure. 

' For further aid in determining the factors of numbers, we 
have the following 

TABLE OF PRIME NUMBERS FROM 1 TO 997. 



1 


41 


101 


167 


239 


313 


397 


467 


569 


643 


733 


823 


911 


2 


43 


103 


173 


241 


317 


401 


479 


571 


647 


739 


827 


919 


.•8 


47 


107 


179 


251 


331 


409 


487 


577 


653, 
65^^ 


743 


829 


929 


5 


53 


109 


181 


257 


337 


419 


491 


587 


751 


839 


937 


7 


59 


113 


191 


263 


347 


421 


499 


593 


661 


757 


853 


941 


11 


61 


127 


193 


269 


349 


431 


503 


599 


673 


761 


857 


947 


13 


67 


131 


197 


271 


353 


433 


509 


601 


677 


769 


859 


953 


17 


71 


137 


199 


277 


359 


439 


521 


607 


683 


773 


863 


967 


19 


73 


139 


211 


281 


367 


443 


523 


613 


691 


787 


877 


971 


23 


79 


149 


223 


283 


373 


449 


541 


617 


701 


797 


881 


977 


29 


83 


151 


227 


293 


379 


457 


547 


619 


709 


809 


883 


983 


31 


89 


157 


229 


307 


383 


461 


557 


631 


719 


811 


887 


991 


37 


97 


163 


233 


311 


389 


463 


563 


641 


727 


821 


907 


997 



114. What nombtr is diviaihle hj 9? Bj iLOr 117 12? General priiicM>/ef 
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11«F« A I^OBLEM is something to be done ; or, it is a ques- 
tion which requires a sohuian. The solution of a problem con- 
sists of the operations necessary for finding the answer to the 
question. To solve a problem is to perform the operations for 
^ding the answer. 

116. Problem 1. To resolvo or separate a number 
Juto its prime factors : 

Rule* Divide the given number hy any prime number greater 
M^an oney that wiU divide it ; divide the quotient hy any prime 
number greater than one that vnU divide it, and so on tiU the 
quotient is prime. The several divisors and last quotient wiU be 
the prime factors sought 

£x. 1. What are the prime factors of 30 ? An& 2, 3, and 6. 

OPEIU.TJON. 

2)30 It is immaterial in what order the prime fac* 

Q \\^ tors are taken, though it will usually be most 

^ convenient to take the smaller factors first 

5 

2. What are the prime factors of 24 ? Ans. 2, 2, 2, and 3. 

3. Eesolve 84 into its prime factors. Ans. 2, 2, 3, and 7. 

4. Eesolve 375 into its prime &ctors. Ans. 3, b, 6, and 5* 

5. What are the prime factors of 3465 ? 

6. What are ^he prime factors of 19800 ? 

7. What are the prime factors of 1440? 

8. What are the prime factors of 3150 ? 

9. What are the prime factors of 2310 ? 

10. What are the prime factors of 1728 ? 

11. What are the prime factors of 1800? 

12. What are the prime factors of 2448 ? 

13. What are the prime factors of 4824 ? 

14. What are the prime factors of 3648 ? 

15. What are the prime factors of 8696? 

16. What are the prime factors of 7264? 
17- What are the prime factors of 5075 ? 

115. Wbat is a Problem? The solution of a problem? What is it to solve » 
problem? 116* £ttle for finding tbo prime factors of a number* 
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117* If a number has composite factors^ thej may be foand 
bj multiplyiDg together two or more of itsprtme factors; thus, 
the prime factors of 12 are 2, 2, and 3, and the composite factors 
of 12 are 2 X 2, 2 X 3, and 2 X 2 X 3, i. e. the composite fac- 
tors of 12 are 4, 6, and 12. 

GREATEST COMMON DIVISOE. 

118« A CoHMON DiYisOR of two or more numbers is any 
number that will divide ecuih of them without remainder; thus 
8 is a common divisor of 12, 18, and 30. 

119* The Greatest Common Divisor of two or more 

numbecs is the greatest number that will divide each of them 

without remainder ; thus, 6 is the greatest common divisor of 12, 

18, and 30. 

Note.' A divisor of a number is often called a measure of the number, 
also an aliquot part of the number. 

130* Problem 2. To find the greatest comnxon divi- 
Bor of two or more numbers. 

Ex. 1. What is the greatest common divisor of 18, 80, and 48 ? 

Ans. 2X3 = 6. 

OPEBATION. We see that 2 and 3 are 

18 = 2 X 3 X 3 factors common to all the 

80 = 2 X 3 X 5 numbers, and, furthermore, 

48 = 2X3X2X2X2 they are the only common 

factors ; hence their prod- 
uct, 2X3 = 6, is the greatest common divisor of the given 
numbers. 

2. What is the greatest common divisor of 60, 72, 48, and 84? 

Ans. 2 X 2 X 3 = 12. 

OPERATION. Although 2 is a factor 

60 = 2X2X3X5 more than twice in some of 

72 = 2X2X2X3X3 the given numbers, yet, as 
48 = 2X2X2X2X3 it is a factor only twice ia 
84 = 2X2X3X7 others, we are not at liberty 

to take 2 more than twice 

117. Composite factors, how formed? 118. What is a Cosuntm Divisorr 
119. Greatest Cgmmon Diyisor? Other names for dirisorf 
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m finding the greatest common divisor. The same remark ap- 
plies to other factors. Hence^ 

KuLE 1. Resolve each number into its 'prime factors^ and the 
tontinued product of aU the prime factors that are common to all 
the given numbers will be the common divisor sought 

3. What is the greatest common divisor of 24^ 40, 64, 80, 96^ 

120, and 192? Ans. 2 X 2 X 2== 8. 

4. Find the greatest common divisor of 15, 45, 75, 105, 135, 
150, and 300. Ans. 15. 

5. Find the greatest common divisor of 25, 45, and 70. 

Ans. 5. 

6. Find the greatest common divisor of 24^ 36, and 64. 

Ans. 4. 

7. Find the greatest common divisor of 24, 48, 72, and 88. 

8. Find the greatest common divisor of 45, 75, 90, 135^ 150, 
and 180. 

9. I have three rooms, the first llfl. 3in. wide, the second 
15fi;. 9in. wide, and the third 18ft. wide ; how wide is the widest 
carpeting which will exactly fit each room? How manj 
breadths will be required to cover each room ? 

1st Ans. 27 inches. 

. 131* When the given numbers are not readily resolved into 
their prime factors, their greatest, common divisor may be more 
easily found by 

KuLE 2. Divide the greater of two numbers by the less, and, 
if there be a remainder, divide the divisor by the remainder, and 
continue dividing the last divisor by the last remainder until noth- 
ing remains ; the last divisor is the greatest common divisor of 
the two numbers. 

If more than two numbers are given, find the greatest divisor 
of two of them, then of this divisor and a third number, and so on 
until aU the numbers have been taken ; the last divisor will be the 
divisor sought, 

120. Rule for finding the greatest common divisor of two or more niimber«r 

121. Second rule for finding greatest common diyisor? 

8 
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10. What is tb<% i^reatest common divisor of 14 and 20 ? 

OPERATIOK. 

14)20(1 
14 

6)14(2 
12 

Ans. 2)6(3 



Before explaining tliis operation, four principles maj be 
stated, viz.: 

(a) Every number is a divisor of itself, the quotient being 
ime ; thus, 3 is contained in 3 once ; 1 xal once. 

(b) If one number divides another, the 1st will divide any 
number of times the 2d ; thus, since 3 divides 12, it will divide 
5 times 12, or any number of times 12. 

(c) If a number divides each of two numbers, it will divide 
their mm and also their difference ; thus, since 6 is contained 
Jive times in 30, and tvrice in 12, it is contained 5 -j- 2 = 7 times 
in 30 + 12 = 42 ; and 5 — 2 = 3 times in 30 r-, 12 = 18. 

(d) Not only will the greatest common divisor of two numbers 
divide their difference, byt unless one of the numbers is a- divisor 
of the other, it will also divide what remains after one of the num- 
bers has been taken from the other as many times as possible ; 
thus, the greatest divisor of 6 and 22 will divide 22 — 3x^ = 4. 

133* It may now be shown, 1st, that 2 is a common dtmsor 
of 14 and 20, and 2d, that it is their greatest common divisor. 

First, 2 divides 6, .-. (Art. 121, b) 2 divides 6 X 2 = 12, and 
(Art. 121, c) 2 divides 2 -f- 12 = 14; again, since 2 divides 6 
and 14 (Art. 121, c) it divides 6 + 14 = 20 ; i. e. 2 divides both 
14 and 20. 

Second, The greatest divisor of 14 and 20 (Art. 121, c) must 
divide 20 — 14 = 6, .;. it cannot be greater than 6 ; again, the 
greatest divisor of 6 and 14 (Art. 121, d) must divide 14 — 

121. First principle? Second? Third? Fourth? l^S. Explain yrhj 2 is a 
oemmon divisor of 14 and 20. V^by it is their greatett common divisor. 
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6X^ = 2, .*. the greatest common divisor of 14 and 20 cannot 
exceed 2, and, as it has been previously shown that 2 is a divisor 
of 14 and 20, it is their greatest common divisor. 
A similar explanation is applicable in all cases. 

133. It will be seen that, in finding the common divisor of 
14 and 20, we are led to find the divisor of 6 and 14, then of 2 
and 6 ; i. e. in any example we seek to find the measure of the 
remainder and divisor, then of the neoct remainder and divisor, 
and so on, until the greatest measure of the last remainder and 
the divisor which gave that remainder is found, and this measure 
will be the greatest common divisor of the two given numbers. 
Thus the question becomes more and more simple as each suo^ 
cessive step in the 9peration is taken. 

11. What is the greatest common divisor of 3432 and 4760 ? 

OPERATION. The plan of the operation 

in Ex. 10 requires more space 
and more time than this in 
Ex. 11, though the principle 
and the reasoning are pre- 
cisely the same in both. 

In Ex. 11 we first divide 
4760 by 3432, and obtain 1 
for •quotient and 1328 for 
remainder ; then divide 3432 
by 1328, obtaining 2 for quo- 
tient, and 776 for remainder ; 
and so proceed, dividing the 
last divisor by the last re- 
mainder, as directed in Rule 
2, until the remainder is 0. 
The last divisor, 8, is the 
greatest common divisor of 3432 and 4760. 

12. What is the greatest common divisor of 1430 and 8549 ? 

Ans. 13. 

13. What is the greatest common divisor of 3640 and 5733 ? 

14. What is the greatest, common divisor of 1440 and 3696? 

15. What is the greatest common divisor of 2520 and 6237 ? 



3432 
2656 


Quotiehts. 

X 1 

— 2 X 

xi- 

1 X 
X2 — 

-2X 
X6 

— 2X 


4760 
3432 


1328 
776 


776 
552 


552 

448 


224 

208 


104 
96 


16 
16 


8 






183* Explain tho operation in Ex. 11. 
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16. What is the greatest oomxnon divisor of 16, 24, and 36 ? 

riRST OPERATION. SECOKD OPERATION* 

16)24(1 24)36(1 

li 24 

8)16(2 12)24(2 

16 24 



JLgain, 8)36(4 Again, 12)16(1 

3^ 12 

Ans. 4)8(2 Ans.4)12(3 

-S 1_2 

"O 

In solving Ex. 16, we first find the divisor of 16 and 24^ viz. 
8, and then find the divisor of 8 and 36 ; or first find the di- 
visor of 24 and 36, viz. 12, and then of 12 and 16 ; or we 
might first find the divisor of 16 and 36, and then of that divi- 
sor and 24. 

17. What is the greatest common divisor of 84, 96, 144, and 
174? 

18. What is the greatest common divisor of 77, 105, and 140 ? 

19. Wiiat is the greatest common divisor of 9 and 16 ? 

Ans. 1* 

20. What is the greatest common divisor of 9, 12, and 20 ? 

LEAST COMMON MULTIPLE. 

134* A Multiple of a number is any nmnber which is 
divisible by that number; thus, 15 is a multiple of 5 and also 
of 3 ; 21 is a multiple of 7 and of 3. 

Note. Every number is both a divisor and a multiple of itself. 

' tits. A Common Multiple of two or more numbers, is 
any number which is divisible by each of the given numbers ; 
thus, 48 is a common multiple of 4, 6, and 8. 

133. How *i8 Ex. 16 solved ? 124. What is a Multiple of a numberf 
135. A Common Multiple of two or mor* lumbers Y 
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13& The Least Common Multiple of two or more mim% 
bers, is the least number that is divisible by each of the given 
numbers ; thus, 24 is the least common multiple of 4, 6, and 8. 

NoTB. There is no such thing as a least common diyisor, or greatest 
common multiple. 

137. Problem 3. To find the least common mul- 
tiple of two or more numbers. 

Ex. 1. What is the least common multiple of 20, 24, and 36 ? 

Ans. 2X2X2X3X3 X 5 = 360. 
OPBKATION. Since 360 contains all the 

20 = 2 X 2 X 5 factors of 20, 24, and 36, re- 

24 = 2X2X2X3 spectively, it, evidently, is di- 
36 = 2X2X3X3 visible by each of those num- 
bers. It is also evident that 
no bumber less than 360 will contain 20, 24, and 36, for if one 
of the 2's in the common multiple were omitted, it would not 
contain 24 ; if one of the 3's, jt would not contain 36 ; and if 
the 5 were omitted, it would not contain 20. 

Similar reasoning applies in all examples. Hence, 

Rule 1. Resolve each number into its prime f actor s^ and the 
continued product of aU the different prime fqctors^ each taken 
the greatest numher of times it occurs in either of the given num- 
bers, wiU he the least co^nmon multiple. 

2. What is the least common multiple of 12, 16, 20, and 30? 

Ans. 2X2X2X2X3X5 = 240. 

3. What is the least common multiple of 22, 33, and 55 ? 

4. What is the least common multiple of 16, 36, 40, and 48? 

5. What is the least common multiple of 20, 30, 50, and 80 ? 

6. What is the least common multiple of 15, 25, 45, and 75 ? 

7. What is the least common multiple of 35, 50, 75^ and 90 ? 

8. What is the le4st common multiple of 24, 36, 48, and 64 ? 

9. What is thejeast common multiple of 72, 80, 84, and 96? 
10. What is. the least common multiple of 42, 49, 72, and 88 ? 

120. The Least Common Multiple? May nnmbera have a lectst common divP 
visor? Greatest common multiple? 127* Bule for finding the feast common 
nrultiple? Beason? 

8» 
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198* The same result is sometimes more easily attained bj 

Rule 2. Having set the given numbers in a line, divide hg 
any prime number that will divide two or more of ihemy and set 
the quotients and undivided numbers in a line beneath ; proceed 
with this line as with thefirstj and so continue until no two of the 
numbers can be^divided by any number greater than one ; the con^ 
tinued product of the divisors and numbers in the last tine wiU be 
4he multiple sought 

The second rule may be illustrated by the example already 
employed in explaining the first rule, viz.: 

What is the least common multiple of 20^ 24, and 36 ? 

Ans. 2X2X3X5X2X 3 = 360. 

opESATioN. If the process by the 1st rule be 

2)20, 24, 36 examined it will be seen that the &«- 

2 ) 1 12 18 ^^ ^ ^® found 7 times in the given 

^ ! ? numbers, and as 2 is taken but 3 

3 ) 5, 6, 9 times in finding the multiple, it is re- 
5, 2, 3 jected 4 times. By the 2d rule,* also, 2 

is rejected 4 times, viz. twice in the 
1st division by 2 and twice in the 2d division by 2. The learner 
may think 2 is rejected three times in each of the two first divisions, 
but he must remember that the divisor, 2, is retained as a factor 
in the common multiple in each instance. 

Similar remarks are applicable to all rejected fiictors in like 
examples, .•. the two rules give the same result. 

_ # 

II. What is the least common multiple of 5, 16, 24, 32, and 48 ? 

Ans. 2X2X2X2X2X3X5 = 480. 

OPERATION. 

By Rule 1. By Rule 2. 

5 = 5 2) 5,16,24,32, 48 

16 = 2X2X 2X2 
24 = 2 X 2X2X3 
32 = 2X2X2X2X2 
48 = 2 X2X 2.x 2X3 

3) 

5, 1, 1, 2, 1 

9 

^^ •- * ^^— — ^— ^^m^^^ ■ W I !■ " 

las. Second RtUe? Explanation? 



2)5, 


8, 1 2, 1 6, 2 4 


2)5, 


4, 6, 8, 1 2 


2)5, 


2, 3, 4. 6 


8)5, 


1, 3, 2, 3 
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■ 

Note 1 . The principle, which is the same in the two roles, is most readily 
perceived by the first operation. 

12. What is the least common multiple of 30, 40, 45, and 75 ? 

13. What is the smallest sum of money with which I can buy 
horses at $50 each, cows at $30 each, or sheep at $8 each, using 
the same sum- in each case ? Ans. $600. 

14. I have 4 wine measures ; the first holds 4 quarts, the sec- 
ond 5 quarts, the third 6 quarts, and the fourth 8 quarts ; what 
is the size of the smallest cask that can be exactly measured by 
means of each of these measures ? Ans. 120 quarts. 

15. What is the least common multiple of 10, 15, 45, 75, and 
90? 

« 

In solving Ex. 15, it is evident that 10, 15, and 45 may 
at once be struck out, for each of these number3 is a mea- 
sure of 90, and .*. whatever multiple of 75, and 90 is founds tV, 
certainly, must be a multiple of 10, 15, and 45; hence, the 
question is reduced to this : What .is the least common multiple 
of 75 and 90 ? 

Note 2. Many other abbreviations of this and other rules may be effected, 
but a delicate perception of the relations of numbers, and a skillful applico 
tion of principles, will much more facilitate the progress of the learner than 
any'set of formal rules. 

(a) If the numbers are prime, or even mutually prime, their 
produ^ is their least common multiple. 

16. What is the loast common multiple of 9 and 10 ? 

Ans. 9 X 10 = 90. 
17' What is the least common multiple of 8, 9, and 25 ? 

(b) The least common multiple of two numbers is equal to 
their product divided by their greatest common divisor. 

18. What is the least common multiple of 12 and 20 ? 
The greatest common divisor of 12 and 20 is 4, and 

The least common multiple is 12 X 20 -i- 4 = 60, Ans, i 

19. What is the least common multiple of 63 and 72 ? fi 

20. What is the^ least* common multiple of 33 and 77 ? 

------ 

138. Ex. 16, bow solved? What of other abbreviations? Least common 
multiple of ntttvully prime numbers? Of ttoo numbers? 



92 COMMON FRACnOKS. 



COMMON FRACTIONS. 

]99« A Fbaction is an expression representing one oi 
more of the equal parts of a unit 

NoTB. A nnity or any other whole nnmher, is often called an Integer i 
it is also called an Integral or Entire Nwnber. 

130. A Common or Yuloab Fraction is expressed by 
two numbers, one above and the other below a line ; thus ^ (one 
half), f (two fifths), etc 

(a) The number below the line shows into how many parts 
the unit is divided, and is called the Dekominatob, because it 
denominates or gives name to the parts ; thus, if a unit is jdivided 
into 3 equal parts, each part is one third; if into 8, each part is 
one eighth ; etc. 

(b) The number above the line is called the Ntjuebator, 
because it numerates or numbers the parts taken. 

(c) The numerator and the denominator are the Tebms of 
the fraction. 

131. A fraction is nothing more nor less than unex- 
cuted division^ 1. e. division indicated but not performed^ the 
mimerator being the dividend, and the denominator the 
divisor. Hence, 

(a) The value of a fraction is the quotient of the nu- 
merator, divided by the denominator ; thus, ^ = 12 -^ 4 
= 3 ; and, .•., 

(b) Ani/ change in the numebatob causes a like change 
in the value of the fraction^ and any change in the denomi- 
nator causes an opposite change in the value of the fraction 
(Art. 84). 

These principles are developed in the following Problems. 

129. What is a Fraction? Other names for a whole number? 130. ACom« 
mon Fraction, how expressed? Number below the line, what called? WhyT 
Number above, what eddied? Why? Terms of a fraction, what? 131« A ftao- 
tiou, what is it? Value of a fraction? What follows? 
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139« A Pbopeb Fbaotion is one whose numerator is less 
fiiBJo. the denominator ; as, §, ^, ^. 

133« An Impbopeb Fbagtion is one whose numerator 
equals or exceeds its denominator ; as, f , ^, f , f f . An improper 
fraction equals or exceeds a unit; hence its name^ impbopeb 
fraction, 

13^ A Simple Fbaction has but one numerator and one 
denominator, and is either jproj^er or improper; as, ^, f, ^. 

.13S« A CoMPOTTKD Fbaction is a fraction of a fraction ; 
as^f ofAjfof^off. 

136« A Mixed Numbeb is a whole number and a fraction 
united ; as, d|, 20f . 

137. A Complex Fbaction is one that has a fraction or a 
mixed number for one or for each of its terms ; as, -^, -, — , 

!?* J.! 
i 7 J' 8 A' i 

138. The Recipbocal of a number is a fraction whose 
numerator is 1, and whose denominator is the number itself; 

thus, the reciprocals of 4, 9, and f are ^, ^, and - . 

Pboblem 1. 

139. To reduce a mixed number to an improper 
fraction. ' 

Ex. 1. In 3jf how many fourths ? Ans. J^. 

OFESATioK. Since 4 fourths make a unit, there will 

3^ be 4 times as many fourths as units, there- 

4 fore, in three units there will be 4 times 

^ Ans. ^ fourths = 12 fourths, and the 1 fourth in 

' the example added to the 12 fourths, givea 

13 fourths, i. e. J^. Hence, ' 

- 

139. A Proper Fraction, what? 133. An Improper Fraction? 134- A 
Simple Fraction? 135. A Compound Fraction? 136. A Mixed Number? 
137. A Complex Fractiont 138. The Beciprooal of a Nnmberf 139. Explain 
the Operation in Ex. 1. 
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Rule. MuUiphf the whole number ly the denominator of the 
fraction ; to the product add the numerator j and under the sum 
write the denomitiator. 

2. In 5^ how many sevenths ? Ans. V'^ 

3. In 8 J how many fifths ? Ans. ^, 

4. In $7f how many fourths of a dollar? Ans. ^. 

5. Reduce 6f to an improper fraction. Ans. ^-. 

6. Reduce 9f to an improper fraction. Ans. ^ 

7. Reduce 5{. 17. Reduce 19^. 

8. Reduce 9f. 18. Reduce 16|. 

9. Reduce llf 19. Reduce 20f. 

• ' 10. Reduce 13f. 20. Reduce 25if. 

11. Reduce 12J. ' 21. Reduce 37f. 

12. Reduce 15f 22. Reduce 46/^. 

13. Reduce 17f . 23. Reduce 54^. 

14. Reduce 14^?. 24. Reduce 84^. 

15. Reduce 16^. 25. Reduce 92 A- 

16. Reduce 18|. 26. Reduce 99§|.' 

(a) To reduce an integer to a fraction having any 
given denominator : 

Multiply the integer hy the proposed denominator^ and under 
the product write the denominator (Art. 84, c). 

27. Reduce 12 to a fraction whose denominator is 7. 

Ans. -^ 

28. Reduce 9 to a fraction whose denominator is 8. 

29. Reduce 9 to a fraction whose denominator is 5. 

30. Reduce 7 to a fraction whose denominator is 1. 

Ans. {. 

31. Reduce 87 to a fraction whose denominator is 87. 

32. Reduce 16 to a fraction whose denominator is 1. 

33. Reduce 16 to a fraction whose denominator is 4. 

34. Reduce 20 to a fraction whose denominator is 4. 

35. Reduce 14 to five different fractional forms. 



139. Bule for reducing a mixed number to an improper firactionf Beasont 
An integer, how reduced to a fractional form 7 
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Pboblem 2. 

140. To reduce an improper fraction to a whole or 
mixed number. 

Ex. 1. How many units in J^ ? Ans. 8 J. 

iSince the numerator is a 
-^ = 13 -?- 4 = 8|^, Ans. dividend and the denomina- 
tor a divisor (Art. 131), the 
fraction is reduced to an equivalent whole or mixed number bj 
the following 

KiJLE. Divide the numerator hy the denominator ; if there tt 
any remainder^ place it over the divisor^ and annex the fraction 
80 formed to the quotient, 

2. Reduce f ^ to a whole or mixed number. Ans. 8^. 

3. Reduce |f to a whole or nuxed number. Ans. 3. 

4. Reduce f f to a whole or mixed number. Ans. 2^^. 

5. Reduce ^-^ to a whole or mixed number. Ans. 26t^. 

6. Redice f f }. 9. Reduce ^. 

7. Reduce |f f. 10. Reduce §f . 

8. Reduce 3^. 11. Reduce ^lK 

Problem 3. 

141. To reduce a fraction to its lowest terms. 

Ex. 1. Reduce f f to its lowest terms. Ans. f . 

Dividing both terms of a frac- 

riEST opEBATioN. tiou by any number does not altei 

f f = l^f r= I, Ans. the value of the fraction (Art. 84, 

b, and 131) ; .*. dividing each 
term of f f by 3 gives the equal fraction \i ; then dividing each 
term of this result by 4 gives J, and as '3 and 4 are mutually 
prime (Art 112), ff, in its lowest terms, equals |. , 

In this operation both terms of 

SECOND oFEBATioK. the frftction f f are divided by their 

1 2 ) f f = f , Ans. greatest common divisor, 12 (Art 

• 119), and thus the fraction is r^ 

duced at once to its lowest terms. Hence, ^ 

140. Rule for redudng an improper fraction to a whole or mixed numbert 
Reason ^ ' - 
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Bulb 1. Divide each term hy cmiy faetcr eommon to themf 
then divide these quotiente hy any factor common to them, and so 
f^roceed tiU the quotients are mutually prime. Or, 

EuLE 2. Divide each term hy their greatest camman divisor. 

2. Beduoe |f to its lowest terms. . Ans. }. 

3. Reduce ff to its lowest terms. Ans. {. 

4. Reduce ^ to its lowest terms. Ans. ^. 

5. Reduce ^^Vff ^ ^^ lowest terms. Ans. ^ 

6. Reduce ^. 11. Reduce ^.^ 

7. Reduce {f 12. Reduce ^. 

8. Reduce f ^|. 13. Reduce f f |. 

9. Reduce f fj. 14. Reduce ^%. 
10. Reduce Jf}. 15. Reduce 



Pboblem 4. 

143. To multiply a fraction by a whole number. 
Ex. 1. Multiply ^ by 3. Ans. ^ or f, 

It is just as evident that 3 

PIR8T opBBATiON. timcs ^ BTe ^ BS that 3 times 2 

•^ X ^ = ^9 Ans. cents are 6 cents, or that 3 times 2 

are 6 ; i. e. when the numerator 
is multiplied by 3 the fraction represents 3 times as many parts 
as before, and each part continues of the same size ; .*. the frao« 
tion is multiplied by 3. 

If the denominator is divided 
SECOND OPERATION. by 3, thc fraction represents just 

^ X 3 = ^, Ans. as many parts as before, hut each 

part is three times as greai, and 
•'. the whole fraction is three times as great Hence, 

Rule 1. JfvUiply the numerator hy the whole number. Or, 
Rule 2. Divide the denominator hy the whole number. 

Note 1. The correctness of Bule 1 is also evident froi& Art S3 (a), an^- 
Art. 131. Bale 2 also depends on Art. 83 (d). ^ 

14tl. First rule for reducing a fraction to its lowest terms? Second rule? 
Reason? 14rJ8. First rule for multiplying a fraction by a whole numbert Why? 
Second rule? Why? Another reason? 
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2. Multiply A by 8. Ana. A or {• 

NoTB 2. i The second mle is preferable in this and all similar exaaple^ 
because it gives the fraction in smaiier terms, 

3. Multiply ^ by 5. Ana. f • 

4. Multiply ^ by 11. Amu f or If 

5. Multiply 'ft' by 4. 

^X4 = lf byRulel5 or, 
AX4z=— ,byRule2. 

KoTB 3. The first role is preferable for this and all similar examples, be* 
cause the second gives a complex Jraction, 

6. Multiply A by 4. Ans. H or — . 

7. Multiply ^ by 6. Ans. ^. 

8. Multiply ^ by 4. Ans. 

9. Multiply ii by 3. ^ Ans. 

10. Multiply li by 5. Ans. ^f . 

11. Multiply ^ by 4. 

12. Multiply ^ by 6. 

13. Multiply yif y by 15. Ans. ^WV- 

14. Multiply A by 15. 16 = 5 X 3. 

^X5 = t5andtX3 = V>Ans. 

NoTB 4. We may here, os in whole numbers (Art. 61 ), use the fietctors of 
die multiplier, and in using these &ctors we may apply the 1st or the 2d 
rale, or both. 

15. Multiply If by 66. 66 = 6 X H. 

^ X 6=:«; and if X H = W» Ans. 

16. Multiply fl by 42. Ans. ip. 

17. Multiply ^ by 84, 

18. Multiply J^ by 44. 

(a) If we multiply a fractioB by its denoininatory the, 
product wiU btt the uumerator. 

19. Multiply i by 8. Ans. f X 8 = | = 7, by Bula 2. 

20. Multiply II by 44. ^ 

1411. JCaytfaeftotorsorthemultipttarbeuiedr Whatisttepvodiiotif afiae* 
on Is noMplM by its doioiiteitorf 

9 
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(b) To multiply a mixdd number by aa integer ; 

MukipUf the fractional pari and the entire part separately y and 
add the products together ; or, reduce the mixed number to an 
improper fraction (Art 139), and then mvUiply. 

21. Multiply S| bj 5. Ans. 19. 

Fint multiply } by 5 and the product is 4 ; then multiply 3 
by 5 and the product is 15. These partial products added give 
15 -|- ^ = ^^ ^o^ ^6 ^rae product Or, first reduce 3| to J^ 
and then multiply by 5 and the product is 19, as before. 

22. Multiply 8^ by 9. 

f X 9 = 3f ; 8 X 9 = 72; and 72 + 3f = 75f , Ans. 
28. Multiply 9 A by 12. . Ans. llS^ftr. 

24. Multiply 18} by 20. 

25. Multiply 23f by 7. 

Pboblem 5. 

148. To -divide a fraction by a whole number. 
Ex. 1. Divide f by 4. Ans*. f or ^. 

It is just as evident that one fourth 

YVBAT opBRATioH. of f is f as that one fourth of 8 cents 

f -7- 4 = f , Ans. is 2 cents, or that one fourth of 8 is 2 ; 

i. e. when the numerator is divided by 
4 the fiuction represents only one fourth as many parts as. be- 
fore, and each part continues of the same size ; ,*• the fraction 
is divided by 4. 

If the denominator is multipled 
8B0OVD opBBATiov. by 4, the fraction represents just as 
f -^ 4 = ^, Ans. many parts as before, hut each pari 

is only one fourth as great, and •*« 
the whole fraction is only one fourth as great Hence, 

Rule 1. Divide the numerator by the whole number. Or, 
Rule 2. Multiply the denominator by the whole number. 
NoTB 1. These rales may also be explained by Art. 83 (b) and («).. 

149. How is a mixed number multiplied by an integer? Another way I 
143. First rule for dividing a fraction by a whole number! Why? Seoond 
rule' Why? Another explanation? 
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2. Divide {^ by 2. Ans. ^ hj Rule 1 ; H bj Rule 2. 
KoTB 2. The 1st rale is preferable in this example. Whj ? 

3. Divide Jt ^7 6- Ans. ^^ 
4 Divide f f by 11. 

5. Divide |f by 25. 

6. Divide iJ| by 12. 

7. Divide ^ by 4. 

?*-7-4=§,byRuIel;or, 

ff-^4=rJJ,byRule2. 
Note 3. The 2d mle is preferable in this example. Why? 

8. Divide JJ by 5. Ans. ^^fg, 

9. Divide ff by 11. Ans. ^ 

10. Divide Jf by 6. 

11. Divide M by 4. 

12. Divide A by 20. 20 = 4 X 5. 

A-^ 4 = ^, and A-^ 5 = Tf7> Ans, 

Note 4. See Art 142, Note 4. 

13. Divide ^ by 35. 35 = 5 X 7. 

If -f- 5 i= T?V, and ^ -f- 7 = yIt-, Ans. 

14. Divide |J by 18. . Ans. '^. 

15. Divide f J by 14. Ans. ^. 

16. Divide a^a by 44. 

(a) To divide a mixed number by a whole number. 

17. Divide 23 J by 4. • Ans. 5|. 

OPBKATIOK. First divide as in Art 74, 

4)23^ Ex. 35, and obtain the quo- 

Quo.,"5T. . 3i Rem. ^^^^h ^^ *^® remainder, 

^ ' ^ 3J. Then reduce 3^ to the 

H = V> and Jj^ -^ 4 = I, improper fraction, ^, divide 

/. 5 -|- 1 = 5 J, Ans. it by 4, and add or annex the 

result, f , to the partial quo^ 
tient, 5, and we have 5f for the true quotient 

143. May the factors of the diyisor be used separately? ▲ xoized number, 
Itow divided by an Integer? 
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18. Divide 27f by 6. Aba. 4f . 

19. Divide 17J by 9. Ana. 1 Ji» 

20. Divide 65^ by 8. 

21. Divide SJ by 7. 

NoTB 5. In Ex. 21, the diyidend Is less than the divisor ; henee the quo- 
tient is a proper fraction. 

22. Divide 7A by 9. Ans. ff 

23. Divide 5} by 11. 

24. Divide $6f equally between 9 boys. 

Problem 6. 

144. To multiply a fraction by a fraction. 

Ex. 1. Multiply ^ by J. Ans. ^. 

To multiply ^ by f , Ist, ^ X 3 = f (Art 142, Rule 1) ; but 
die multiplier, 8, is 5 times f, .•. the product, f, is 5 times the 
product sought ; hence, 2d, f -f- 6 = ^ (Art. 143, Rule 2) is 
the product sought ; i. e. 

? X f = A- Hence, 

Rule. Multiply the numerators together for a new numerator^ 
and ih» denxyminators for a new denominator, 

2. Multiply ^ by ^. Ans. VV- 

3. Multiply ^ by |. Ans. ^. 

4. Multiply t by T^. Ans. H^. 

5. Multiply \i by ^. 

6. Multiply f ^ by if. 

(a) To multiply by a fraction is only to multiply by 
the numerator, and then divide the product by the de- 
acwiinator. 

In Ex. 7 we multiply ^f by 5, and obtain V (Art. 142, Rule 
?), and then J,a divided by 6 gives ^ (Art. 143, Rule 1), the 
result sought 



144. Rule for multiplyixig one fraction by another? Reason? To mnltipJy 
by a fraction, what is it? What principles in tbe opera^on in %« V 
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7. Multiply H by #. 

7 

^ <Am 9imple operation is involved the whole pbincipls 
OF CANCELnra. To cancel (i. e. strike out^ or refect) any fac- 
tor of a number, is to divide the number by the rejected factor ; 
thus, 35 is the same as 5 X 7, and if the 5 is canceled^ there will 
remain only 7, which is the qtu>tient of 35 divided by 5. 

8. Multiply H by «. 

4 2 

£^X^— ^ Ans 

5 9 

The 8th example is solved on the same principle as the 7th. 

It may be written thus, ^r= 7^=,, which is the same as 

•^ ' 35 X 27' 

k w T \v Q w Q > *^^ ^^^^ canceling 3 and 7, i. e. dividing both 

^ X ' X " X *^ 

numerator and denominator by 3 and 7 (Art. 84, b, and 131) we 

havei^-A 
5X9~45* 

NoTB. There can be no difficulty in canceling so long as we remember 
the simple principle, that it rests npon rejecting eqnal factors from dividend 
and divisor (Art 84, b). The process is only to strike out or cancel the same 
factors from numerator and denominator, and it often saves much labor. It 
can be profitably applied whenever the product of two or more numbers is 
to constitute a dividend, and the product of other numbers is to constitute a 
divisor, provided that there are equal factors in the dividen4 and divisor. 

9. Multiply I J by M- 

2 5 In this example, cancel '23 

4$ i$ 10 . with 46, giving 2 in the nume- 

5^ ^ Bgj ^^ 17' ®' rator ; and then cancel 5 in 25 

17 and 85, giving 5 in the numera- 

tor and i7 in the denominator. 



' 144. Explain Ex. 7. On what principles does oanoeling rest? When should 
tt be applied? 

9* 
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10. Multiply II by ^. Ans. A- 

11. Multiply f I by ||. 

12. Multiply II by ||. 
18. Multiply ^ by H- 

(b) In canceling 3 and '5 in Example 14^ we obtain the 
quotients 1 and 1 in the numerators, and whenever an entire 
term cancels we obtain 1 to place instead of the term canceled; 
but since 1, as a multiplier or divisor, is valueless, there is no 
need of retaining it under any circumstances, except where all 
the numerators are canceled ; in such a case, 1 is the true numer* 
atar^ and must he retained. 

14. Multiply ^ by ^. 

1 1 

i js _ 1 

6 4 

15. Multiply Jl* by /A. 

1 

5 2 

16. Multiply V by V- 

5 4. 

iX ^=20,Anfl. 

17. Multiply ^ by ^. 

18. Multiply f ^ by -^^^ 

19. Multiply H by Jf Ans. 9. 

20. Multiply f ^ by ^. Aqs. J. 

21. Multiply f^ by ||. 

(c) To reduce a compound fraction to a simple one. 

22. What part of an apple is ^ of | of it? Ans. i|. 
If J of an apple be divided into 7 equal parts, one of those 

parts will be -^ of the whole apple ; and if | of J is ^fe, then \ 



144. In canceling when should the quotient 1 be retained f 
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«f J will be A, and ^ of f will be i| ; i. e. a compound fraction 
may he reduced to a simple one hy the rule for multiplying afrae^ 
tion by a fraction. 

"23. Multiply | by -^, i. e. reduce | of -^ to a simple frao- 
tion. Ans. }^. 

24. Eeduce f of f of 1-^ to a simple fraction. Ans. ^|f • 

25. Reduce f of f of ^4- ^^ ^ simple fraction. 

26. What is i of f of I of t of f of f of J of I? 

27. Reduce | of ^ of -^^^ of { to a simple fraction. 

28. Reduce ^ of ^^^ of ^^ of ^ to a simple fraction. 

29. What cost f of a yard of cloth at | of a dollar per yard ? 

Ans. ^ of a dollar. 
80. If a man builds f of a rod of wall in a day, how much 
will he build in f of a. day? 

31. A man owning f of a farm sold i of his share ; what part 
of the f^rm did he sell? 

(d) To multiply a whole number by a fraction. 

32. At $8 a barrel what will | of a barrel of flour cost? 

Ans. $6. 
FIRST OFEBATioN. If a barrel costs $8, then 1 

4) $ 8, Price of 1 bbl. fourth of a barrel will cost J of 

"5"^ n * r 11.1.1 $85 viz. $2, and 3 fourths will 

$ 2, Cost of ibbl. ^ J^ 3 ^^^^l j2 = $6, Ans. 

"$6, Cost of I bbl. 

SECOND OPERATION. 

A o -0 • i»-iwi If Ibbl. costs $8, then 3 bbl 

$ 8, Pnce of IbbL ^j^ ^^ 3 ^.^^ ^g ^ 3^4, and 

^ since J of 3 bbl. is the same a3 | 

4) $2 4 , Costof 3bbL of Ibbl. we divide the cost of 

$ 6, Cost of ibbl. ^}^^' ^^y^^ ^""^ «? ^l^ *^^. ?f?* 

' * of f of a barrel, viz. $6, which is 

the same result as by the first operation. 

I n -"^ ^^ — ' - - I . - - I I 1 , M - • - — >— ^— ^ ■ 

**^, How is a compound fraction reduced to a simple one? How many 
• iqr'' to multiply an integer by a fhiction ? First method T Second' 
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88. Multiply 24 by f ; L e. find f of 24. Ana. 15. 

84. If an acre of land ooets $45, what will } of an acre cost} 

85. What is the value of | of a bushel of dorer seed, at $7 
per bushel ? Ans. $5^. 

(e) To multiply a mixed number by a fraction oi 
mixed number: 

Reduce each factor to theformofafracHcn and then mMp^ 
f thefractiani together. 

86. Multii^y 2| by If 

2}Xl* = -y^Xf = |* = 4«, Ans. 

87. What cost 2| yards of cloth, at $1} per yard? 

Ans. $3|. 

88. What cost If cords of wood, at $6^ per cord? 

89. How many square rods of land in a garden that is 6| rods 
long and 5} rods wide ? 

Problem 7. 
14tl« To divide a fraction by a fraction. 

Ex. 1. Divide f by f . v Ans. ^f . 

To divide f by ^?, Ist, f -f- 5 = A (Art. 148, Rule 2) ; but 
the divisor, 5, is 7 times f , .'. (Art 83, f ) the quotient ^ is only 
^ of the quotient sought ; hence, 2d, ^ X 7 = H (Art 142, Rule 
1) is the quotient sought; i. e. 

f^^ = fX* = ». Hence, 

BuLE. Invert the divisoTy and then proceed as in nmUipUca-' 
tion (Art. 144). 

The rule may be otherwise explained as follows : 

First, To divide hy any number is the same cu to multiply by 
its reciprocal (Art 138). 

Thus, 12 -^ 4 = 3, and also 12 X i = 3. 

Again, ^^ -^ 4 = ^, and also ^^ X i = A ; i ©• dividing by 4 

14t4t. Rule fbr multiplyiDg a mixed number by a mixed number? 14S« B11I9 
fl>r diriding a fraotfon by a fraotton? Beaton? Second ozplanationt 
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and multiplying by the reciprocal of 4, viz. ^, we have the quO' 
tient equal to the prodtict. 

Second, The reciprocal of a fraction is the fraction inverted; 

1 
thus, the reciprocal of f is -- (Art. 138), and, multiplying both 

7 1 

numerator and denominator of this oompl't's fraction, -, by 7, we 

obtain \ ; but multiplying both terms of a fraction by the same 

number does not change its value (Art 84, a), .*.-- = {; i. e* 

7 

the reciprocal of f is { ; and, generally , the reciprocal of any 
fraction is that fraction inverted. Hence, to divide by a frac- 
tion, invert the divisor and multiply, 

Ex. 2. Divide | by ^. Ans. ff = 2^^- 

3. Divide J by f . 

4. Divide ^ by ^. 

5. Divide ^ by if. Ans. J^J. 

6. Divide ^y by iJ. 

7. Divide ^ of J by J5L of f 

8. Divide f of J of J by f of f. Ans. ^ = Iff. 

9. Divide f of f by J of | of J. 

10. Divide | of J of J by J of f . 

(a) K the denominator of the divisor is like that of the divi- 
dend, as in Ex. 11, they may both be disregarded ; for, evidently, 
^ are contained in ^ just as many times as 6 apples are con- 
tained in 24 apples, or 6 in 24 ; i. e. f ^ -i- ^ = 24 -i- 6 = 
numerator of dividend 4- numerator of divisor; and this is 
equally true when the numerator of the dividend is not a 
multiple of the numerator of the divisor; thus, ^ -f- f = 5 -r- 
8 = 4. 

11. Divide f^ by ^. Ans. 4. 

12. Divide ^f by A. Ans. 12. 



149. How is the divlMon performed when the denominatort are alika^ 
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Id. Divide ^ by ^. Ana. f . 

14 Divide JJ by J^. 

15. Divide It by |f 

16. Divide |$f by f }f. 

17. Divide «^ by | Jf Ans. ffS = J. 

18. Divide \%% by W;^ 

(b) When the nam' jaXov and denominator of the divisor are 
tespectively factors a. the corresponding terms of the dividend, 
as in £x. 19, it is oest to divide numerator by numerator, and 
denominator by denominator. This mode is true in aU examples 
but not always convenient. Why true ? Why not convenient? 

19. Divide f f by ^ Ans. ^. 

20. Divide ^U by tft- 

21. If I of a yard of doth cost |i of a dollar, what costs 1 
yard? 

22. If I earn ^ of a dollar in } of a day, what shall I earn 
in 1 day? 

23. If I pay | of a, dollar for f of a bushel of com, what 
shall I pay for 1 bushel ? Ans. $1^. 

.(c) To divide a whole or mixed number by a fraction 
or mixed number: 

RedtJLce divisor and dividend each to the form pf a simple frac" 
tiouy and then divide hy the rule already given. 

24. Divide 8| by SJ. 

8| -T- 3J = ^ -T- 4 = f =.2i, Ans. 

25. Divide 8 by 8f . 

26. When d^lb. of beef cost 4d| cents, what is the price per 
pound? Ans. 12^ cents. 

27. B traveled 19Jf miles in 5| hours ; bow far did he travel 
per hour ? 

26. B traveled 19^^} miles, going at the rate of 3 J miles pei 

hour ; how many hours did he travel ? 

--' - • - 

14t0, Mode of cUyiding wheii the tenns of ^he divisor are fiteton of th^ ferme 
^f the diridend? To diyide a xaixed number lij a mixed numberf 



«p 



■^ 
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Problem 8. 
146« To reduce a complex fraction to a simple one. 

Ex. 1. The complex fraction ^ equals what simple fraction ? 
The operation required is only to divide a fraction by a frao- 
(lion; thus, 1 = 1-5- f = iXf = }J. Hence, 

Exile. IHrst, if necessary , reduce the numerator and denomu 
nator of the complex frtxctton each to a simple fraction ; then 
divide the fractional numerator by the fractional denominator 
(ArtH5). 

NoTB. A complex fraction may also be made simple by multiplying 
each tenn of the complex fraction byfte least common multiple of their 
denominators ; . thus, in Ex. 1, the least common multiple of the two de- 
nominators, 4 and 7, is 28, whose factors are 4 and 7. Multiplying the 
numerator, |, by 4, gives 3 (Art 142, a), and multiplying 3 by 7, the other 
factor of the multiple, gives 21 for the numerator of the reduced fraction. 
In like manner, multiplying the denominator, f , by 7, and that product by 
4, gives 20 for the denominator of the reduced fraction. 

Ex. 2. Reduce ^~ to a simple fraction. 

^ = g = V--^ « = V-X li = i, Am. 

44. 
8. Reduce -r^ to a simple fraction. Ans. |. 

4. Reduce ~. 8. Reduce -^. 

12f - i 

4A ^ of ^ of 21 

5. Reduce g. 9. Reduce ^ 1- ?. 

6. Reduce -rl- 1^- Reduce 7I. 

6J 4f 

5^ 18 

7; Reduce =|. 11. Reduce — . 

146. Rulfi for Mdudng a complex fhM^tion to a simple one? Beason? Am 
sAh^7 modf ? 
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12. Reduce g to a simple fraction. 

| = ^-i.6 = Aj-^^»l>y-^rt 143, RuleS; or, 
6 

I = i X ^ = ^ Ana, by Art. 84 (a) and Art. 142 (a> 

IS. Reduce ^ to a simple fraction. 

ft 

14. Reduce - to a simple fraction. 

♦ 

ft ft 79 

| = |x§ = y,Ans., by Art. 145(c). 

15. Reduce ?J^j,\^ x»»^Jpo ^ its simplest form. Ans. 1. 

•^oftVoti«2 

Problem 9. 

147. To reduce fractions that have not a common 
denominator to equivalent fractions that have a conimon 
denominator. 

Ex. 1. Reduce } and f to equivalent fractions having a com- 
mon denominator. irvj- Ans. ^ and ^{. 
OFBBATiov. Multiplying both terms of each fraction 
2 7 14 hy the denominator of the other fraction 
^ X =-= ^ will not alter the value of either fraction 

(Art; 84, a), but it will necessarily make ' 
f> Q ^g the denominators alike, for each new de% 

- X - = nominator is the product of the two given 

7 3 21 denominators. 

Similar reasoning applies, however many fractions are to be 
reduced. ~ Hence, 

Rule 1. Midtipiy aU the denominators together for a common 
denominator^ and mvUiply each numerator into the continuA 
product ofaJtl the denominators^ except its own^for new numer- 
ators* 

14T. Common dtBomJiuitor, bow fband by Bvle It How tbe nnmemtorsr 
SsplAiurtionf 
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2. Bedace |, f , and i to equivalent fractioDS having a com- 
tnoQ denominator. 

OPASATION. 

4X7X9 = 252, oommoD denominator, 
8X7X9 = 189, 1st numerator, 
5X4X9 = 180, 2d numerator, 
1X4X7= 28, 8d numerator; 

.-. f , *, and J = ill, ii%, and ^, Ans. 
8. Reduce f , |, and f . Ans. ^, If*, and ^. 

4u Reduce fc f , and f Ans. JH. i«f » and f M- 

5. Reduce *, J, f , and J. Ans. iff, fj*, iM, and JiJ. 

6. Reduce fy, ^, and ^. 11 . Reduce ^, f , }, and |^. 

7. Reduce ^ f , and |. 12. Reduce |, f , ^, and ^. 

8. Reduce ^, i\, and -f^. 13. Reduce |, -^j ^, and ^. 

9. Reduce f, f , and A. 14. Reduce ^, ^, ^, and ft. 
10. Reduce -j^, ^, and ft. 15. Reduce ft, ■^, ft, and ft. 

(a) The foregoing rule will alwajs give a common denomina* 
tor, but not always the least integral common denominator ; this, 
however, may always be effected by 

Rule 2. Reduce each fraction^ if necessaty, to its loweii 
terms (Art. 141). Find the least common multiple of the de- 
nominators (Art. 127) for a common denominator. Divide this 
multiple by each given denominator^ end muUipfy the several 
quotients hy the respective numerators for new numerators. 

NoTB 1. Each of these rules is founded on the principle that mnltiplying 
both tenns of a fraction by the same number does not alter its value. 

16. Reduce f, ^, and ft. 

OPBBATION BY THB SBCOyD BULB. 

3 5 7 

g, ^, _ 2 X 2 X 3 X 2 = 24, least com- 

2) 8 6 . 12 jQQjj multiple of denominators,^ 

2) 4, 8, 6 J^ X 8 = 9, Ist numerator, 

8 ) 2, 3, 3 ^ X 5 = 20, 2d numerator, 

^ f J. X 7 = 14, 3d numerator; 



2, 1, 1, 



.-. I, ^, and ^= A, JJ, and i|, Ans. 



147. Bnle for finding the Uatt oommon doDomiiuUorf Sole for flndiag <hc 
Anmeraton? PxinolpleT 

10 
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17. Reduce ^5, f, f, and f. Ans. |J, }J, f J, f J. 

18. Reduce A, t^, A, and ^. 

19. Reduce iV> A» ii» and Ji 

NoTB 2. The first claose of Rale 2 is omitted bj many authors, bat its 
necessity is apparent from the following example : 

20. Reduce |, ^, and ^ to equivalent fractions having the 
least common denominator. 

Disregarding the first clause of the rule, we find 72 to be the 
least common multiple of the denominators, and the fractions f , 
^, and -f^, reduce to f $, f |, and }i ; but, regarding the first 
clause, we have {, ^, and -/^ = }, ^, and J^ = -^^ -^^ and ^ 
which have a common denominator less than 72. 

21. Reduce -j^, |, A> and f Ans. JJ, iJ, iJ, and JJ. 

22. Reduce f , H, ^> and A- 

23. Reduce Aj Hj A> and i%. 

24. Reduce Jft, J*, A» and ^|. 

Note 3. In this and the following problems, each finction should bo 
in its simplest form before applying the rule. 



25. Reduce f of } and 



m' 



iofJ = *;^ = Jrfi-i^tf = |;but 
i and 4 = A and f^, Ans. 

26. Reduce J of f , 2f , ^, and ^. 

27. Reduce |, J of J, and ^. 

Remark. The numerators^ as well as the denommators, of 
fractions, matf he made alike hj reduction; thus, f and f are 
equal in value to \% and ^ ; also ^ and ^5^ = ^ and J J ; also 
^, ^, and f = II, J}, and fj ; etc.-^ The process is simple, but 
of little practical importance, and therefore seldom presented in 
Arithmetic 

1.47. )Cay th« fiMin«rator« of DraQtions be mad« alikef Bowl 
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Problem 10. 

]4:8« To reduce a fraction of a higher denomination 
to a fraction of a lower denomination. 

Ex. 1. Keduce ^ of & penny, to the fraction of a farthing. 

As 1 penny is equal to 4 farthings, so any fraction of a penny 
will be 4 times as great a fraction of a farthing ; .*. ^d.= 4 timet 
Jqr. = |qr., Ans. 

2. Reduce ^ of a shilling to the fraction of a farthing. 

As Is. is equal to 12d., so ^^ s. = 12 times ^d. = ^^d., and 
■J^. = 4 times |qr. = ^qr.J Ans. Hence, 

Kt^LE. Multiply the fraction hy such numbers as are neces-* 
sary to redvlce the given to the required denomination, 

8. Reduce ^s. to the fraction of a £u:thing. 

^s. (= ^d. X 12) — id.( — ^qr. X 4) = ^qr., Ans. ; or, 
^ 7X12x4 _ 7x;f^X4 __28 ^ 

Note 1. The sign of multiplicatioD, in these examples, is written only 
between the numbers which are given before the canceling is begun ; thus, 
in Ex. 3, no sign is written between 36 and 3, for they are not to be multiplied 
together, but the 3 is obtained by canceling 12 in 36. So in Ex. 4, the 12 
comes from canceling 20 in 240, and the 3 from canceling 4 in 12. 

4. Reduce ^^ of a ton to the fraction of a dram. 

7 X jg0 X ^ X 25 X 16 X 16 ^44800 ^^ 
fti0 ti 3 3 •' ' 

5, Reduce ^ of a rod to the fraction of a barleycorn. 

11 6 

10 X 16j^ X 12 X 3 _ 10 X gg X 3rg X 3 _ 1980 

21 ■ '—^ix~^ ■" "f "^ ^'• 

7 

Note 2. In the first statement of Ex. 5, the 16^, in the numerator, is 
equal to ^, and, in the second statement, the 33 is retained in the numeral 
tor as a factor in the dividend, and the 2 is put in the denominator as a fac^ 
tor in the divisor. 

« 

' N : ■ 

14-8. Bule for redncing *• fraction from a hi^^her to a lower denomination f 
Explanation? How is Bx. 6 solved? 
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« 

6. Bedaoe y9tf ^^ ^ poundy Troj Weight, to the fraction of a 
grain. Ans. ^%^. 

7. Reduce -g^j^ of a poond, Apothecaries^ Weight, to the frao- 
doQ of a grain. Ans. ^%^> 

8. Reduce ^^^ of a day to the fraction of a second. 

Ans. -^f^. 

9. Reduce -^ of a bushel to the fraction of a pint 

Ans. ^jfl^ 

10. Reduce VV of a gallon to the fraction of a gilL 

11. Reduce -g^jfC jd. to the fraction of a cubic inch. 

12. Reduce ^ of a sign to the fraction of a second. 

13. Reduce 77! thf^^* ™' ^ ^^ fraction of a rod. 

Ans. %t. 

14. Reduce ^^^^fur. to the fraction of a link. Ans. ^. 

15. Reduce ^f ^ of an acre to the fraction of a square yard. 

16. Reduce ^yd. of doth to the fraction of an inch. 

17. Reduce ^circ. to the fraction of a second. 

18. Reduce ^ of a ton to the fraction 6f an ounce. 

19. Reduce sj^ of a day to the fraction of a second. 

20. Reduce ir'^irF^ ^ ^^® fraction of a farthing. 

21. Reduce y^ of a bushel to the fraction of a pint. 

PROBLEU 11. • 

149. To reduce a fraction of a lower denomination 
to a fraction of a higher denomination. 

Ex. 1. Reduce } of a barleycorn to the fraction of an indi. 
In 15 barleycorns there is only J of 15 inches, so in } of a 
barleycorn there is only ^ of f of an inch = -^ of an inch, Ans. 

2; Reduce f ^ of a gill to the fraction of a quart. 

As 1 gill is J of a pint, so f ^gi. is J of f ^pt. = ^\pt. and, for 
a like reason, ^pt. is ^ of ^qt. = Aqt., Ans. Hence, 

Rule. Divide the given fraction hy such numbers as ar6 
required to reduce the given to the required denomination. 



140. Rule for rednoing » Ihtotion from a lower to a higber denomixiatioii^ 
Azplanatlon? 



OOHHON FRACnOKS. 113 

8. Beduoe ^qr. to the fractioii of a shilliiig. 
Vqr. (= yd. -*- 4) =5d. (= Js. ^ 12) zz: ^s., Ans.; or, 

fi$ 7 7 . _ 

-^^^^^^ = ^. Ans., as before. 

4 Beduoe ^^fiudr. to the fraction of a ton. 

4^00 ft$00 in 7 7 

5. Beduce J^^^b.c. to the fraction of a rod. 

10 

1980 _ tm0 i$0 00 J^ _1Q^ A 

7X3X12X8X 5t~7 X 8 X I* X X ii:~2l'^-^^ 



6. Eedace ^f ^gr. to the fraction of a pounds Apothecaries 
Weight . Ans. f^. 

7. Reduce ^f *gr. to the fraction of a pound, Troy Weight. 

8. Beduce ^J^ff^ec to the fraction of a day, 

9. Beduce ^in. to the fraction of a yard, Cloth Measure. 

10. Beduoe ^^^sec to the fraction of a week. 

11. Beduce ^^^sq. in. to the fhu^tion of a yard. 

12. Beduce ^/^ links to the fraction of a furlong. 

13. Beduce ^^yd. to the fraction of an acre. Ans. ^f^ 

14. Beduce ^^^ seconds to the fraction of a sign. 

15. ]Etedace \% gills to the fraction of a gallon. 

Pboblsm 12. 

ISO. To reduce a fraction of a higher denomination 
to whole numbers of lower denominations. 

Ex. 1. Beduce ^£ to shillings and pence. Ans. 3s. 4d. 
i£ (= Js. X 20) = J^s. = 8Js.5 again ^s. (=id. X 12) = 
4d. ; .*. i£ = 3s. 4d., Ans. Hence, 

BuLE. Reduce the given fraction to a fraction of the next 
lower denomination (Art 148); then,if the fraction is improper, 
reduce it to a whole or mixed number (Art 140). ^ the result is 

^ : — 

150. Bole for redndng a fraction of a higher 4enomination to integers o^ 
lower denominatioDB? Explanation? 
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a mixed numhery reduce the fractumal part of it to the next lower 
denominaiionf a» before^ and $o proceed ad far m deeiraUe. 

KoTX. If, at any time, the redaoed fraction is pmper^ there will be no 
whole number of that denomination. 

2. Reduce ^|£ to whole numbers of lower denominatioiis. 

H£ (=rH8. X 20) =Hs. = 4tV8.; tV8.(= A^. X 12) = 
fd^ a proper fraction; Jd. (= }qr. X 4) = 3qr. ; .•. H^ = 
4s. Od. dqr.9 Ans. 

8. Reduce ^ of an acre to lower denominations. 

Ans. Ir. 17rd. ISjd. IfL 50;in. 
* 4. Reduce tV ^^ ^ furlong to rods, yards^ etc 

Ans. 18rd. Syd. 2ft. 

5. Reduce } of a week to days, etc 

6. Reduce ff f of a rod, Long Measure, to yards, etc 

7. Reduce HI H ^^ ^ circumference to signs, etc 

8. Reduce ^ of a ton to hundred weights, etc 

9. Reduce ^f f lb to ounces, drams, Scruples, etc 

10. Reduce i^^^circ. to signs, degrees, etc 

11. Reduce ^ of a civil year (365 days) to days, etc 

12. What is the value of ^}^ of a pound Troy? 

13. What is the value of ^ of a bushel ? 

14. What is the value of W of a gallon ? 

15. What is the value of ^/^ of a pound. Apothecaries' 
Weight ? 

16. Reduce -j^ of a mile to furlongs, chains, etc 

17. Reduce ^oi^k cord to cord feet,, cubic feet, etc 

18. Reduce -/^ of a yard to quarters, nails, etc 

Pboblem 13. 

\S\. To reduce whole numbers of lower denomina;* 
tions to the fraction of a higher denomination. 

Ex. 1. One farthing is what part of a penny? Ans. ^. 

Since 4 farthings make a penny, 1 farthing is ^ of a penny. 

2. Six pence and 1 farthing are what part of a shilling ? 

6d. -|- Iqr. = 25qr; and Is. = 48qr. ; .*, 6d. and Iqr. = J|s,, Ansi 



COMMON FBACmOKS. * 115 

To determine what part one thing is of another, considered as 
a unit or whole thing ^ the part is always made the numerator ofok 
fraction^ and the unit or whole thing is put for the denominator; 
thus, the fraction f expresses the part that 3 miles is of 5 miles. 
Before the comparison can be made, the part and the whole must 
be of the same kind or denomination ; thus, 3 pecks is not % of 
5 bushels, but, reducing the 5 bushels to 20 pecks, we have 3 
pecks equal to ^ of 20 pecks, i. e. ^ of 5 bushels. Hence, 

KuLB 1. Heduce the given quantity to the lowest denomina^ 
tion it contains, for a numerator; and reduce a unit of the 
higher denomination to the same denomination as the numeratary 
for a denominator, 

3. Reduce 6rd. 5ft. 9in. to the fraction of a furlong. 

6rd. 5ft. 9in. = 1257in. and Ifur. = 7920in. 
. .'. 6rd. 5ft. 9in. = }^f Jfur. = ^V^ftir., Ans. 

4. Reduce 7oz. 4dwt. to the fraction of a pound. Ans. f . 

5. Reduce 9 rods, 1 foot, and 6 inches to the fraction of a 
furlong. 

9rd. Ifl. 6in. = ISOOin. and Iftir. = 7920in. ; 

.*. 9rd. 1ft. 6in. = ij^| J^fur. = ^fur., Ans. 

(a) In Ex. 6, 6in. = Jft. ; IJft. = Jyd. = ^irrd. and 9^rd. 
s= -X^rd. = ^fur., Ans., as by Rule 1. Hence, 

Rule 2. Divide the number of the lowest denomination given 
by the number required to reduce it to the next higher denomina^ 
tion, and annex the fractional quotient so obtained to the given 
number of thai higher, denomination ; divide the mixed number 
^0 formed by the number required to reduce it to the next higher 
denomination^ annex the quotient to the given number of thak 
denomination, and so proceed as far as necessary. 

Note 1. This rule is frequently preferable to the 1st, because it enables 
us to use smaller numbers and gives the result in lower terms. 



161. Bule for reducing the lower denominations of a compound number to 
a fraction of a higher denomination? Explanation? Principle? Second rule for 
reducing integers of lower denominations to the fhiction of a higher denomi- 
nation? Explanation? Why preferable to Bule 1 f 
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6. Bedaoe lr« 28q. rd. ^Osq. yd. Isq. ft. 728q. in. to the fraotion 
of an acre. Ans. ^. 

7. Reduce 4oz« 6dwt 9}gr. to the fraction of a pound. 

Ana. ^. 

NoTB 8. In Ezamplo 7, hj Bnk 1, redaoe 4oi. 6dwt 9}gr. to Jiftka of 
a grain for a numerator, and lib. to fifths of a grain for a denominator. 
How shall it be done hj Role 2 ? Which mode is preferable ? Wh^ ? 

8. Reduce Ipk. dqt Ipt to the fraction of a bushel. 

9. Reduce 6s. 20** 20^ 3(f' to the fraction of a circumference. 

10. Reduce Im. 2fur. llrd. 27d« 1ft. 2^b. c. to the fraction of 
a league. 

11. Reduce Iqr. 2na. -^in. to the fraction of a jard. 

12. Reduce Swk. 6d. 9h. 27m. to the fraction of a Julian year. 
18. Reduce Iqt Ipt Ifgi. to the fraction of a gallon. 

14. Reduce 4 cord feet, 12 cubic feet, and 1382} cubic inches 
to the fraction of a cord. t Ans. f . 

15 Reduce Soz. 4dr. Isc. lOgr. to the fraction of a pound. 

16. Reduce 4fur. 5ch. 2rd. 201i. to the fraction of a mile. 

17. Reduce llcwt 111b. loz. 12fdr. to the fraction of a ton. 

18. Reduce 3 bushels, 1 peck, 4 quarts, and 1 pint to the 
fraction of a busheL Ans. ^^, 

NoTB 3. Sometimes, as in Ex. 18, the nnmber called the part is greater 
than the unit with which it is compared ; sometimes it is equal to the unit 

Problem 14. 

1S3« If numbers of the same kind are added together, their 
sum will be of the same kind as the numbers added ; thus, 3 
books -(- 4 books = 7 books ; 3 hats -f- 4 hats = 7 hats ; and 
for a like reason, f + ^ = J ; t^ + A = A> etc, etc. 

(&) Numbers of different kinds cannot be united by addition ; 
thus, 3 hats -\- 4 books are neither 7 hats nor 7 books ; so f + 
f are neither ^ nor ^ ; but numbers that are unlike may some- 
times be made alike by reduction, and then added ; thus, 

* + f = iJ + i*(Art447)=|J. 

(b) Again, 2bush. -j- 3pk. are neither 5bush. nor 5pk. ; but 
2bush. = 8pk., and then 8pk. + 8pk. = llpk. ; so fbush. + 
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f pk. are neither f bush, nor f pk. ; but ^bush. = f pt (Art» 148)| 
and then f pk. -f- f pk. = V^pk. Hence, 

To add fractions : 

Bulb. Reduce the fracHonSy if necessary ^ first to the same 
denominatiany then to a common denominator; after which write 
the sum of the new numerators over the common denominator* 

Ex. 1. Add ^ and ^ together. Ans. ^, 

2. Add ^, ^, and ^ together. Ans. ^f . 

3. Add ^, ^, ^ and ^| together. Ans. ^f = 2^. 

4. Add f and | together. Ans. J^ = If == 1^. 

5. Add ^, ^y, T^, and -j^ together. Ans. If. 

V 6. Add ^5 A> A> Aj "id A together. 

7. Add §1, ^5, ^, a, and ^ together. 

8. Add together ^» Ai i*> ih and A. Ans. 2^. 

9. Add together ^, J J, J|, J J, and ^. 

10. Add together %i, U, ff , and Jf . 

11. Add together y|y, ^, t^, yjy, and ^. 

12. Add together f, f, f, and f. Ans. 4^. 

13. Add together |^, Jf, i%, and |J. 

14. Add together |, -Z^, and -]^. 

«+Vir + A = 4l + H + if (Art.l47,Rule2) = 

15. Add together f and j. 

| + f = Jf + f^ (Art. 147, Rule 1)=« = HJ, Ans. 

16. Add together ^, f, and f . 

17. Add together ^, ^, and |. 

18. Add A> A» A> and if. 

19. Add } of f to f of H- i + i = h -^^^^ 

20. Add f of f f to I of f|. 

21. Add -4 to i of f. ' Ans. ^ 

Ibf 

22. Add 5^ to 8 X A* 

X59. ^ule for adding fractions? Can ^^^Ucf flW^^ ^ 94M^f 9^ ^P^H^ 
UaA U tf» mm of two or mon maoibenf 
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28. Add f 8. to fL 

or, f 8. + fd. = f 8. -f. ^. = J08. 4- ^8. = l^s., 2d Am. 
=:lst An8. 

24 Add f gal. to |qt. An8. f ^t or l^gaL 

25. Add together ^bush. }pk. and |qt. 

26. Add together f ton }cwt. and ^r. 

(c) To add two frftctions that have a common numeiv 
ator: 

MuUiply the iumof the denomtncUors hy either numerator ^ and 
place the product aver the prodtust of the denominatare. i 

27. What is the 8um of f and )? 
1^1_ 8 + 7 _15 8 , 3_ 8X15 _45 
7"*"8~7X8""56' •'•7"*"8~ 56 ~56' ^^ 

28. What is the sum of f and {? H = 1A> '^^• 

29. What is the sum of f and ^ ? 

(d) To add mixed numbers : 
Add the sum of thejractiong to the sum of .the integers, 

80. What is the sum of 8f and 4|? 

^ *+l = i* + « = i* = lA; 3 + 4 = 7; 
.•.8t + 4i = 7 + lA = 8A,Ans. 

81. What is the sum of 5|, 8f, and 12§? Ans. 21^* 

82. What is the sum of 18^, 5|, and 24f ? 

83. What is the sum of 15§, 24, 7|, and ^? 

84. What is the sum of B^, 6^^, 4,^, and 24| ? 

85. What is the sum of J of | of 6|, ^, and 4|? 

86. What is the sum of ||, 3f, 6f, and J of f? 

87. What is the sum of 3^, 4^, 8^^, and 25 ? 
88* How many are 8§ + 3^-|-8J + 14? 



159. Mode of adding two fiaetioiif that liay« lika snmenitonr Mode d 
adding ndzed lumbenr 
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Fbobleh 15. 

ItlS. To subtract a less fraction from a greater : 

BuLE. Prepare the fractions a$ in additioHy and then write 
the difference of the numeraiore over the common denominator. 

Ex.1. From A take A« A" A = A=i» -*^m. 

2. From ^^ take ^. Ans. ^ 

3. From ^f take ^ 

4. From {^ take ^f • 

5. From ^ take ^. 

6. From |f take f^. 

7. Take ^ from ^f . Ans. ^. 

8. Take f } from |f . 

9. Take f | from f^. 

10. Take ^ from ^. 

11. From t take §. 

(a) f — f = H — H = A, Ans. (See Art 152, a). 

12. From | take |. Ans. :]tJ. 

13. From |^ take A. 

U. FromHta^«i- ii — f = fi — A = iij Ans. 

15. From ^ take f . Ans. ^ 

16. From H take ^. 

17. From ^i take ^^ 

18. From J| take A. 

H — A = A — ife = T«r — Tyff = AV = A,Ana 

19. From ^^ take 7^. Ans. ^J. 

20. From ^y take ^. 

21. From | of f take ]^ of f . 

22. From | of f take | of 1^^ Ans. a*. 
23 From | of {^ taJ^e f of \i. 

24. From f of Jf take ^ of ff. 

25. From ^ of i take f of Jf . 

26. From f of ^ of | take f of ^ off. 



153. Bule ibr Bubtractiiig one fraotion Xhun anotber? How an tba fraotlsM 
prepared in addition! 
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27. Prom ^ take jl^ Ans-ii. 

||=^=a^-5-J^ = a^X A = f ; 1 CJomplex firactiona 
~» » V reduoed to simple 

i| = ^ = V-*-¥ = t(Artl45,b);j ones. 

2a Prom^take^. Ans. « = 1H.^ 

id. From ^ take !• 
H 



80. From |8. take ^d. (See Art. 152, b). 

(b) H— 4^-=V^ — K=fR— A4-=*i^ = HH>Aiifl. 
or, |s. — Jd. = |8. — ^3. = ^8. — ,}^. = ^s., 2d Ans. 

81. From §qt. take ^pt Aus. ^t or l^pt, 

82. From § ton take f cwt 

38. From f acre take f rod. Ans. ii|f ^ or 67|f rd. 

NoTB. The answer to these examples may be in any 4eaominatio& of 
the table. 

84. From ^ of a week take f of an hour. 

(c) To subtract when the fractions have k common 

numerator : 

MuUipJiy the difference of ike denominators hy either numeral, 
and write the product over the product of th^ denominators. 

85. From f take |. 

1 1 8 — 5 8 4 '4 4X8 12 3 . 

5 8~5X8~40'*'5 8~ 40 ~40 10' , 

86. From ^ take A. Ans. ff . 

37, From J take J. 

(d) To take a mixed number from a* whole or mixed 
number. 

38. From 6| take 2}. 

6J — 2f = 4J, Ans. (See Art 152, d). 



■^"i^* 



IMT. MjDdA of sttbtxaeting when the fractions have a ooqiWPByn ^lupttltavf 
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89. From 8^ take 2^. 

In Ex. 38, take } from ^, and 2 units from 6 units; but in 
Ex. 39 we cannot take ^ from ^, .*• reduce one of the 8 units 
10 W, and add it to the ^, making |f , and then take the ^ from 
Vf 9 and the 2 units from the remaining 7 units. 

40. From 9% take ^f . 

9* — 3f = 8i— 3| = 8« — 3f* = 6H,An8. 

41. From 12) take 4f . 

42. From 9 take 5f • Ans. 3f . 

43. From 8 take 2f . 

MiaCELLANEOUS EXAMPLES IN FbACTIONS. 

1. Multiply ^ by 5. Ans. \f. 

2. Multiply A by 6. 

3. Reduce |f to its lowest terms. 

4. Add 8^ to m. 

6. Subtract 18jf from 25^^}. 

6. Reduce 23f to an improper fraction. 

7* Reduce 8 ,to a fraction whose denominator is 27. 

5. Reduce 9 to 6 fractional forms. 
9. Divide M by A- 

10. Divide ^ by ^. 

11. Divide A by f . 

12. Reduce ^ of a day to hours, minutes, and seconds. 

13. Reduce 3pk. 5qt. Ipt to the fraction of a busheL 

14. Multiply 8) by 10. 
15i Divide 9) by 4. 

16. Divide fl by 9. 

17. Divide 18 by ). 

18. Reduce A^ to a mixed number. 

19. Reduce J^Jf & to a whole number. 

20. Multiply p by f^. 

21. Reduce f of J of Jf to a simple fraction. 

22. Subtract ^ from %. 

— * — 

1S3. Mode of taking a mixed nuinl>er fhim a whole or mixed numbtorf 

11 
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23. Reduce ^j if and f to equiyalent fractions that have « 
common denominator. 

24 Reduce ^f , ^f , and |^ to equivalent fractions having the 
least conmion denominator. 

25. Reduce f and } to equivalent fractions having a common 
numerator. , 

26. Reduce f , ^^ and i% to equivalent fractions having the 

least common numerator. 

41 

27. Reduce ^ to a simple fraction. 

of 

28. Add A to ^. 

29. Divide i^hj4. ' 

80. Reduce | of a gallon to the fraction of a quart 

81. Reduce ) of an hour to the fraction of a week. 

32. Reduce ^r \^iK^^}t^ to its simplest form, 
loffof^of:^! 

83. Multiply f J by 33. 

84. Multiply 25 by f . 

85. Multiply 25 by J. 
36. Divide A ^7 I- 

87. Add §£, ^s., and f d. together. 

38. Subtract } of a gill from | of a gallon. 

39. Add T^, ^, T^, T^, and /y together. 

40. From* $f take f J. 

41. Five gallons, 3 quarts, 1 pint, and 3 giUs, are what part 
of 1 gallon ? (See Art. 151, Note 3). 

42. Three pecks are what part*of 3 pecks ? 

Examples in Analysis. 

154. We analyze an example when we proceed with 
it, step by step, according to its own conditions, without 
being guided by any particular rule. 

Ex. 1. IT 4 tons of hay cost $48, what will 7 tons cost ? 

Solution. If 4 tons cost $48, then 1 ton will cost J of $48, 
which is $12 ; and if 1 ton cost $12, then 7 tons will cost 7 
times $12, which is $84, Ans. 
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2* What is the value of 12 acres of land, if 3 acres cost $81 f 

Ans. $324. 

3. What is the cost of 16 barrels of floor, if 3 barrels cost 
$24? 

4. K a man can cut 8 cords of wood in 4 days, how much 
will he cut in 7 days ? 

d. If 1 ton of hay costs $15, what will f of a ton cost ? 

Solution. One ton costs $15 ; /. ^ of a ton costs ^ of $15 
= $3, and f cost 4 times $3 = $12, Ans. 

6. What is the value of } of an acre of land, at $40 per 
acre? . Ans. $35. 

7. If 6 men mow 12 acres of grass in a day, how many acres 
will they mow in f of a day ? 

8; If a man cradle 18 acres of wheat in 9 days, how many 
acres will he cradle in 5 days ? 

9. Paid $6 for f of a yard of velvet ; what was the price 
per yard ? 

Solution. Since $6 were paid for f of a yard, J cost ^ of 
$6 = $2, an>d .'. |, or a whole yard, cost 4 times $2 = $8, Ans. 

10. If ^ of a yard of ribbon cost 63 cents, what will a yard 
cost? 

11. If f of an acre of land cost $75, what is the price per 
acre ? 

12. If 234 bushels of potatoes grow on f of an acre, how 
many bushels will grow on an acre ? 

13. If f of a farm cost $4200, what cost ^ of it? 

Solution. If f cost $4200, then i costs i of $4200 = 
$1400, and J cost 4 times $1400 = $5600. 'Now the whole 
form costs $5600, .-. | of it costs | of $5600 =-$800, and ^ cost 
5 times $800 = $4000, Ans. 

. 14. If I of a cord of wood are bought for $3f , what will f of 
a cord cost ? 

15. If -j^ of a ship are worth $8769, what is the value of | 
of her ? ^ 

16. If f of the distance from A to B is 32 miles, what is ^ 
Df the distance from A to B ? 
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17. If 3 men build | of a rod of wall in an hour, how manj 
rodd will 4 men build in 6 hours ? 

18. If 6 men can do a piece of work in 3^ dajs, how long 
will it take 4 men to do the same work? 

19. What cost 61b. of sugar, at 8^. per lb. ? 

20. What shall I pay for 16 Jib. of rice, at 4c per lb. ? 

21. Bought 41b. of raisins, at 12^ per lb., and paid for them 
In eggs, at 16fc per dozen ; how many dozen did it take? 

22. What cost 12 Jib. of pork, at 6c per pound? 

23. If f of a bushel of wheat cost $1^, what is the cost of 
12i bushels? 

24. If 7 bbL of flour cost $56, what will 3 Jbbl. cost ? 

25. If 2^ cords of wood will pay for 27 gallons of molassesi 
how many cords will pay for 4 times 27 gallons ? 

AfiS. 4 times 2^ cords, viz. 9 cords. 

26. What cost 12J yards of silk at $1 J per yard ? 

27. How many times ^/ill a wheel that is 9 feet in circumfer^ 
ence turn round in ruaning 20^ miles ? 

28. How many cubic feet in a box that is 6^ft. long, 5^ft. 
wide, and 3|ft. deep ? Ans. 117. (See Art. 104). 

29. How many bottles containing If pints each are required 
to bottle 21 gallons of wine ? 

30. What costs a farm of 75 J^ acres at $96^ per acre ? 

. 31. If it costs $8J to carry 13cwt. 3qr. 5| lb. 8^ miles, how 
. &r can the same be carried for $16^ ? 

32. Bought f of a 20-acre lot, and sold ^ of the part pur- 
chased ; how much had I remaining ? 

33. If 3f bushels of oats will sow an acre, how many bushels 
. will sow 7 J acr^s ? 

34. A staff 3ft. long cast a shadow J of a foot at 12 o'clock; 
what is the length of a shadow cast by a steeple 125^ft. high, 
at the same time ? 

35. If a staff 3ft. long casts a shadow of f of a foot at 12 
o'clock, what is the hight of a steeple that casts a shadow 31fft, 
at the same time ? 

36. Sold a watch for $43f, which was } of its cost; what was 
\ts cost ? 
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37. How manj pounds of batter in 24 firkins containing 83^ lb. 
each, and what is it worth at ^ of a dollar per poutid ? 

38. If 6 is f of some number, what is 5^ times that number? 

Ans. 44. 

Analysis. If 6 is f , then ^ is ^ of 6, which is 2, and | are 
4 times 2 = 8. Since 8 is the number, 5^ times the number 
will be 5^ times 8 = 44, Ans. 

39. If 12 is i of some number, what is 7% times that number? 

40. Fifteen is f of how many times 10 ? Ans. 4. 

Analysis. If 15 is f , then J is J of 15 = 5, and | are 8 
times 5 = 40. Now 40 is 4 times 10 ; .*. 15 is f of four times 
.10, Ans. 

41. Twenty-four is -^ of how many times 2 ? Ans. 22. 

42. Thirty-five is | of how many times 5 ? 

43. Seven ninths of 72 are J of how many times 7 ? 

Ans. 10. 

Analysis. One ninth of 72 is 8, and J are 7 times 8 = 56; 
If 56 is f, then J is J of 56, which is 14, and f are 5 times 14 = 
70. Now 70 is 10 times 7 ; .•. J of 72 are f of ten times 7, Ans. 

44. Three eighths of 40 are ^ of how many times 5 ? 

Ans. 7. 

45. Seven eighths of 48 are f J of how many times 8 ? 

46. Six fifths of 30 are | of how many sixths of- 24? 

Ans. 8. • 

Analysis. One fifth of 30 is 6, and f are 6 times 6 = 36; 
if 36 is I, then ^ is J of 36 = 4, and | are 8 times 4 = 32. 
Now ^ of 24 is 4, and 4 is contained 8 times in 32 ; .-. f of 30 
are | of eiglU sixths of 24, Ans. 

47. Five eighths of 64 are f of how many thirds of 75 ? 

48. Four sevenths of 35 are ^ of how many eighths of 40 ? 

49. Of the inhabitants of a certain town, ^ are farmers, ^ me- 
chanics, ^ manufacturers, ^ students and professional men, and 
the remainder, numbering 246, are engaged in various occupa- 
tions. What is the population of the town ? Ans. 3280. 

50. What would be the population of the town mentioned in 
Ex. 49, all the conditions remaining the same except that 246 
shall be changed to 123 ? Ans. 16^0. 



11 
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51. A certain room is IGj^ft long, 15ft. wide, and 9ft. high ; 
how many square feet in the walls ? 

Ans. 567. (See Art. 10)). 

52. What would be the cost of carpeting the room men^oned 
in Ex. 51, the carpet being 1yd. wide, and costing $1^ per yd. ? 

53. A merchant bought 48|lb. of butter of one customer, 28f 
of another, 25^ of another, and 56fy of another ;* how many 
pounds did he buy, and what was the cost of the whole at 25c. 
per pound? 

54. In a certain school ^ the scholars study arithmetic, ^ 
algebra, ^ geometry, and the remainder of the school, viz. 14 
scholars, study surveying ; how many scholars are there in the 
school ? ' Ans. 84. 

55. How many scholars would there be in the school men- 
tioned in Ex. 54, if only seven scholars studied surveying ? 

56. A fox has 16 rods the start- of a hound, but the hound 
runs 22 rods while the fox runs 20 ; how m^y rods will the fox 
run betore the hound overtakes him ? 

57. A fo^ has 18 rods the start of a hound, but the hound 
runs 25 rods while the fox runs 22 ; how far must the hound run 
to overtake the foz ? 

58. A boy being asked how many doves he had, replied, that 
if he had as many more, ^ as many more and 6 doves, he should 
have 56 ; how many doves had he ? 

59. A boy being asked how many lambs he had, replied that 
if he had twice as many more, ^ as many more and 5^ lambs, he 
should have 30 ; how many lambs had he ? 

60. If 2 be added to each term of the fraction f , will the 
value of the fraction be increased or diminished ? 

Ans. Increased by <|^. 

61. If 2 be added to each term of the fraction f, will its' 
value be increased or diminished ?^ Ans. Diminished by f^. 

62. If 2 be added to each term of the fraction f , will its 
value be increased or diminished ? Ans. Neither. 

What principle is involved in the last three examples ? How 
Would the values of the several fractions in the last three exam* 
pies be affected if 2 were subtracted from each term ? 
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63. A merchant owning f of a ship, sold % of his share for 
1^3000 ; what was the value of the ship ? Ans. $12000« 

64. A can do a piece of work in 6 days, and B in 12 days ; in 
what time can A and B together do the work ? 

65. A, B, and C can do a piece of work in 4 days ; A and B 
can do it in 5 days ; in what time can C do it? 

66. Bought a pair of oxen and a horse for $180. The oxen 
cost I of the price of the horse ; what was the price of the horse? 

67. Bought a pair of oxen and a horse for $175, and a wagon 
for ^ of the price of the horse. The horse cost f as much a» 
the oxen ; what was the price of the wagon ? Ans. $45. 

68. Six men are to be clothed with cloth that is l^yd. wide. 
Now if it takes 2§yd. of this cloth for each man, how many 
yards of cloth f yd. wide will be sufficient to line all the gar- 
ments? 

69. A gentleman gave i of his estate to his wife, f of the 
remainder to his son, and ^ of what then remained to his daugh- 
ter, who received $376^ ; what was the value of the estate? 

70. Sold a watch for $37^, which was f of its cost ; what was 
lost by the transactions ? 

71. If a man earn $1 J per day, in how many days will he 
earn $100 ? 

72. How many miles of furrow will be turned in plowing an 
acre, if the furrows are f of a foot wide ? 

73. If a man can do a piece of work in 9 days by working 
14| hours per day, in how many days, of 8^ hours each, can he 
do the same work ? 

74. How many ^unds of butter, at ^ of a dollar per pound, 
will pay for 9 pounds of coffee at f of. a dollar per pound ? 

75. If 1^ yards of cloth are required for 1 coat, how many 
coats may be made from 16} yards ? 

76. If 15| yards of silk make a dress^ and 3 dresses be made 
from a piece containing 50 yards, what remnant will be lef^ ? 

77. How many square feet of boards will be required to make 
3 dozen boxes whose inner dimensions shall be 2|^ feet in length 
and breadth, and If feet in depth, the boards being 1 inch in 
thickness? Ans. 1163. 
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78. How many feet will be required to make 86 boxes whose 
ovltr dimensions are the same as the inner dimensions given in 
Ex. 77, the boards being of the same thickness ; and what is the 
differenoe in the capacity of the two sets of boxes in cubie 
inches. Ans. 1001ft.; 144144c. in. 
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DECIMAL FRACTIONS. 

\SMm A Decimal Fraction is a fraction whose denomi* 
nator is 10, 100, 1000, or 1 with one or more ciphers annexed. 

NoTB 1. The word decimal is deriyed from the Latin decern, which signi- 
fies fen. 
NoTB S. By the word decimal we nsoally mean a decimal fraction. 

ItIO* The denominator of a Oommon Fraction may be any 
number whatever* Every principle and every operation in Com- 
mon Fractions is equally applicable to Decimals. 

ltS7« The denominator of a decimal fraction is not usaally 
expressed, since it can be easily determined, it being 1 with a» 
many ciphers annexed as there are figures in the given decimal 

1S8* A decimal fraction is distinguished from a whole num- 
ber by a periodj called the decimal point or separatrix, placed 
before the decimal ; the first figure at the right of the point is 
tenths; the second, hundredths; the third, thousandths; etc.; 
thus, .6 = T%, .06 = y Jiy, .006 = -Y^jsj etc., the figures in the 
decimal decreasing in value from left to right, as in whole num^ 
bers (Art. 15). 

) 155. What is a Decimal Fraction? Decimal, from what deriyed? What 
Is usually meant by the word decimal? 156. A Common Fraction, what is its 
denominator? Are the principles of common fhtctions applicable to decimals? 
157. Is the ^denominator of a decimal nsaally expressed? 158. How is a 
decimal fhiction distingoished from a whole number? What is the first fignra 
at the right of the point? Second? Third? 
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1S9« Since whole numbers and decimal fractions both 
decrease by the same law from left to right, they may be ex- 
pressed together in the same example, and numerated as in the 
following 

NUMERATION TABLE. 
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160* A whole number and decimal fraction written together, 
as in the above table, form a mixed number. The integral part 
is numerated from the decimal point toward the left, and the 
fraction from the same point toward the right, each figure, both 
in the whole number and decimal, taking its name and value hy 
its distance from the decimal point. Hence, 

161* Moving the decimal point one place toward the righty 
mtdtiplies the number by 10 ; moving the point two places mul- 
tiplies the number by 100, etc. Also moving the point one 
place to the left, divides the number by 10 ; moving the point two 
places divides by lOOj etc. 

163« In reading a decimal, we may give the name to each 
figure separately, or we may read it as we read a whole number^ 
and give the name of the right-hand figure only ; thus, the expres- 
sion .23 may be read ^ and y§^, or it may be read •^\^, for -^ 
and yf ^ = yy^ and y^^ = ^. 

159. Head the Nameration Table. 160. What is a mixed number? Which 
vaj is the integral part numerated? Which way the decimal? What deter- 
inices the name and value of a figure? 161. How does moving the decimal 
poi«t to ,the right affect the value of a number? How moving it to the l^t 
X6a« In what two ways may a decimal be read? Illustrate. 
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16S* To read a decimal fraction as we read a whole num« 
ber, requires two numerations ; first, from the decimal point, to 
determine the dawminator^ and second, towards the point, to de- 
termine the numerator ; thus, to read the following.: .3578692, 
first, to determine the denominator or name of the right-hand 
figure^ beginning at the 3, say, tenths^ hundredths, thousandths, 
ten-thousandths, hundred-thousandths, millionths, ten-miUiontEs ; 
and then, to determine the value of the numerator^ or name of 
the left-hand figure conndered as an integer^ beginning at the 
2, say, units, tens, hundreds, thousands, tens of thousands, hun- 
dreds of thousands, millions, and then read, three million, five 
hundred and seventy-eight thousand, six hundred and ninety- 
two tenrmiUionihs. 

164. Since multiplying both terms of a fraction by the same 
number does not alter its value (Art 147, a. Note 1), annexing 
one or more ciphers to a decimal does not affect its value ; thus, 
^=^ = m^,eic; i. e. .2 = .20 = .200, etc 

lOtl. Prefixing a cipher to a decimal, i. e. inserting a cipher 
between the separatrix and a decimal figure, diminishes the value 
of that figure to ^^^ its previous value ; for it removes the fig- 
ure one place furdier from the decimal point (Art 161) ; thus, 
•3 = ■^, but .03 = only j^y which is but ^ of ^. 

What is the effect of prefixing two, three, or more ciphers to 
a decimal ? 

1S8. A common fraction is sometimes annexed to a decimal ; 

2i 
thus, .2}* This is equivalent to the complex fraction -^. The 

common fVaction is never to be counted as a decimal place, but 
it is always a fraction of a unit of that order represented by 
the preceding decimal figure ; thus, in .234 J, the J is half of a 
thousandth. 



163. To read a decimal requires how many numerations? First, which way? 
For what purpose? Second, which way? For what? Illustrata. 164. How 
is the value of a decimal affected by amiexing a cipher? Why? 169. How 
by prefixing a cipher? Why? 166. A coq^pQ^ irg^tioQ fume^e^ iQ fi <|e$imft]» 
what is it? |Uustn^t«. 
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Notation and Numeration op Decimal Fractions. 

1G7. Let the pupil express in figures the following num* 
bers: 

' 1. Fifty-.two hundredths. Ans. .52. 

2. Four hundred and sixteen thousandths. Ans. .416. 

3. Three hundred and fortj-two ten-thousandths. 

KoTB 1. An ambigaity often arises in ennnciating a whole namber and 
a decimal in the same example ; thus, .203 is two hnndred and three thou- 
sandths, and 200.003 is two hundred, and three thousandths. This ambi- 
guity majy however, be avoided hj placing the word decimal before the 
fraction ; thus, 200.003 maj be read two hundred and decimal three thou« 
sandths. 

NoTB 2. In decimals, as in whole numbers (Art. 16), ciphers are used 
to fill places that would otherwise be vacanti 

4. Write the decimal six hundred and fi^rty-one thousandths. 

5. Decimal ^ve hundred and eighteen ten-thousandths. 

6. Eight hundred and decimal eight thousandths. 

7. Six thousand and decimal six millionths. 
& Nine hundred and thirty and eight tenths. 

9. Decimal two hundred and forty-six ten--millionths. 

10. One thousand and decimal two hundred-thousandths. 

11. Eleven and eleven ten-billionths. 

12. Six hundred and sixteen and sixteen trillionths. 

13. Ten thousand and decimal fi^ur ten-thousandths. 

14. Decimal three hundred twenty-five thousand, four hun«. 
dred and eighty-seven hundred-millionths. 

168. Write the following numbers in woihIs, or read them 
orally : 

7. 3694.876942 

8. 760.4070823 

9. ^004.40040004 

10. 3333.33333333 

11. 46.00046482 

12. 8769.27642936 



1. 


42.56 


2. 


3.789 


3. 


892.6758 


4. 


987.23876 


5. 


29.00045 


6. 


1.800647 



167 J What uncertainty often exists in reading mixed numbers? How can 
tliis ambiguity be avoided? For what are ciphers used in the notation of 
decimals. 
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NoTB 1. Addition, subtraction, multiplication, and division of decimal 
fractions are performed precisely as the same operations in whole numbers, 
DO further explanation being necessary, except to determine the place of th# 
decimal point in the several results. 

Note S. The firwft are the same as in whole numbers. 

Problem 1. 

169. To add decimal fractions : 

Bulk. Place Unihs under tenths^ hundredths under Aun- 
dredthiy ptc. ; then add a$ in whole numberSy and place the paint 
in the sum directly under the points in the numbers added, 

Ex. 1. 2. 3. 

36.472 356.842 ' 564.987426 
8 4.9 2 6 3 8 7.6 4 6 4 2.8 6 5 3 9 
2 8.0 4 7 9 8 4.2 8 5 8 7 4.8 2 7 6 4 1 



Sum, 1 4 9.4 4 5 1 7 2 8.7 7 3 148 2.6 80457 
Proof, 149.445 17 2 8.773 1482.680457 

4. 5. 

87214 3.8 72954 34820 9.1 5342687415 

2 4 1 0.4 2 6 8 3 2 7 0.4 2 3 

79184 2.2 163 ^ 342 9.8 7251342179 

84 1.3 60498 86512 3.7 1942 

72431 0.0 06843 3 1981 7.0 58 4 1628347 



6. Add 42.76, 934.247, 27.862. Ans. 1004:869. 

7. Add 3.546, 44.8693, 2.8769, and 734.68723. 

8. 872.34, 6789.3274, 22.987, and 346.42. 

9. Add 3582.47, 62.84693, .47249, and 7.458. 

10. Add fi-^e^ hundred and decimal six thousandths ; forty-five 
millionths; eighty-four million and decimal twelve millionths; 
seventy thousandths ; and decimal three hundred and fifty-four 
hundred-thousandths. Ans. 84000500.079597. 

11. What is the sum of one thousand two hundred twenty-six 



168. How are addition, subtraction, multiplication, and division of decimals 
performed? Proofs? 169. Bale for addition? The point, where placed? 
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add decimal one hundred and forty-four thousandths ; twenty- 
five and sixty-two hundredths ; and eight hundred forty-nine and 
sixty-three hundredths ? 

12. What is the sum of iifly hundred-thousandths ; eighteen 
hundred and decimal sixty-three ten-thousandths ; seventy-four 
and seventeen hundred-thousandths ? 

Pboblem 2. 

170. To subtract a less decimal from a greater^ 

BuLE. PUxce the less number under the greater j tenths under 
tenths^ etc. ; then subtract as in whole numbers^ and place the 
poUkt in the remaindery directly under the points in the minuend 
and subtrahend, 

Ex. 1. 2. 3. 

From 6.427 9 4 7.42 9 64 4 9.0 68 4 

Take 2.8 9 4 6 1 8.1 6 2 9 3 2 1.8 7 4 6 9 3 

Eem. 3.5 3 3 3 2 9.2 6 6 7 1 2 7.193707 

Proof, 6.4279 47.42964 

Note. If, as in Ex. 3, there are more figures in the subtrahend than in 
the minuend, the deficiency may be supplied by annexing ciphers, or sup- 
posing them annexed, to the minuend (Art. 164). 

4. From 65.8487 take 24.3869. Ans. 41.4618. 

5. From 1684.469 take 368.8743352. 

6. From 9846.2764 take 5427.9824. 

7. From 2140.6872 take 1724.1943. 

8. From one thousand eight hundred seventy-six and deci- 
mal three hundred sixty-four thousandths, take eight hundred 
sixteen and decimal three hundred and three thousandths. 

Ans. 1060.061. 

9. From ten take six millionths. 

10. A man owned eighty-seven hundredths of a railroad and 
' sold forty-eight hundredths of it ; what part of the road did he 
still own ? 

170. Bule for Bubtraction of decimals? When the number of decimal placet 
In the subtrahend exceeds the number of decimal places in the minuend? 

12 
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Problem 3. 

171. To multiply one decimal by another : 

RuLB. MuUiply cts in whole numbers, and point off as manjf 
figures for decimals in the product as there are decimal places in 
bothfactorSy counted together* 

Ex. 1. Multiply .48 by .26. 

OPEBATION. PBOOF. 

Multiplicand, .4 8 .2 6 

Multiplier, .2 6 .4 8 

288 208 

96 104 



Product, .1248 = .12 48 

(a) If the number of figures in the product is less than th^ 
number of decimal places in the two factors, the deficiency must 
be supplied by prefixing ciphers to the producty as in Ex. 3. 

2. 3. 

Multiplicand, 2 6.2 9 8 3 .3 2 

MultipUer, 8^ . _^ 

1051932 96 

2103864 ^ 64 

Product, 2 2 0.9 5 7 2 .0736 

Note 1. Tlie reason of the rale for pointing the product will be obviotw 
if we change the decimals to the form of common fractions and then pen 
form the mnltiplication ; 

Thus, .48X-26 = -rtArXm = -ry%^ = .1248,a3inEx. 1. 
Again, .32 X .23 = ^ X 1^ = ^Uhs = -0736, as in Ex. 3. 

_ • 

Note 2. The reason of the rule for pointing the product may be ex< 
plained in another manner, as follows : 

The smaller the factors are, the smaller is the product. Now, by trial, we 
know that 

'32x23=a 736; .*., dividing one factor by 10 (Art. 161 ), we have 
3 2 X 2.3 ^ 7 3.6 = T^r of the previous product ; dividing again by 10, 
3 2 X .2 3 =» 7.3 6 = iV of the 2d product ; dividing the other factor by 1(\ 
3.2 X .2 3 » .7 3 6 = iV of the 3d proauct ; dividing again by 10, 
.3 2 X .2 3 « .0 7 3 6 » t^ of the 4th product ; dividing again by 10, 

J032X-23 a.0073(cr i\r of the oth product; and so on to any extent 
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4. 5. 

Multiplicand, 4 2 3.6 .3259 

Multiplier, .5 4 .000025 

16944 16295 

21180 6518 

Product, 22 8.7 44 .0 000081475 

6. Multiply .5642 by .37. Ans. .208754 

7. Multiply 34.87 by 4.5. Ans. 156.915, 

8. Multiply 2769 by .84. Ans. 2325.96. 

9. Multiply .2436 by .034. Ans. .0082824. 

10. Multiply .0068 by .003. Ans. .0000204. 

11. Multiply 36.874 by .5421. 

12. Multiply .14687 by .00054. 

13. Multiply .17288 by .14403. 

14. Multiply .00369 by .24683. 

15. Multiply 8.756 by 10. Ans. 87.56 (See Art. 161). 

16. Multiply 356.4 by 100. Ans. 35640. 

17. Multiply 9.8765 by 1000. 

^ • 18. Multiply 348.69 by 100000. 

19. Multiply 236.487 by 100000. 

20. Multiply 374.28* by 100000. 

21. Multiply 4.68 by 20. Ans. 93.6. 
In Ex. 21 multiply by the factors of 20, viz. 10 and 2 ; i. e» 

(DOve the point one place to the right, and then multiply by 2. 

22. Multiply 36.42 by 60. Ans. 2185.2. 

23. Multiply 472.8 by 800. Ans. 378240. 

24. Multiply 36.74 by 300. 

25. Multiply 54.26 by 406000. 

26. Multiply three hundred and fifty-six thousandths by one 
hundred and forty-five ten-thousandths. Ans. .005162. 

27. Multiply thirty-four millionths by twenty-six ten-millionths. 

28. Multiply eight hundred and forty-two thousandths by five 
hundred thousand. 



171. Rule for multiplication of decimals? Suppose there are not figures 
enough in the product? Reason of the rule fbr pointing the product? Second 
explanation? 
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Pboblesc 4. 

173« To divide ono decimal fraction. bj another: 

RuLS. Divide at in whole numbers^ and point off as man^ 
jigwrte for deeimaU in the quotient at the number of decimal 
placet in the dividend exceeds those in the divisor. 

Ex. 1. Divide .625 by .25. 

OPERATION. PROOF. 

.2 5).6 2 5(2.5 .2 5 Divisor. 

50 2.5 Quotient 

126 125 

125 50 

.6 2 5 J^ividend. 

2. Divide 1.2575125 by 2.5. Ans. .503005. 

8. Divide 8.43648108 by .06. Ans. 140.608018. 

(a) If the number of figures in the quotient is less than the 
excess of decimal places in the dividend over those of the divi- 
sor, supply the deficiency by prefixing ciphers to the quotient, 

4. Divide .000744 by .62. Ans. .0012. 

. Note 1. The dividend is a prodact, the divisor and quotient being the 
factors (Art 77) ; hence the rule for pointing the quotient 

Note 2. The rule for determining the place of the point in the quotient 
may also bo explained bj changing the decimals to the form of common 
fractions and performing the division ; thus, 

.625 -5- .25 — -f^-i--^ = ii = 2.5. 

Note 3. "By attending to the relative size of divisor and dividend (Art 
B3), we have another mode of fixing the place of the decimal point In 1h« 
quotient; thus, 

625-4- 25= 25; .'., by dividing the cfiincfenrf by 10 (Art 161), we hav6 • 
6 2.5 -r 2 5 = 2.5 = i\f of the preceding quotient ; dividing again bjlO, 
6.2 5 -f- 2 5 = .2 5 = -^ of the 2d quotient; dividing again by 10, 
^25-f-26=.0 25 = -]^ofthe3d quotient. Now dividing the divisor by 10^ 
.6 2 5 -f- 2.5 = .2 5 — 10 times the 4th quotient; dividing again by 10, 
.6 2 5 H- .2 5 =» 2.5 8 10 times the 5th quotient; and so on to any extent 

179. Rule for dividing decimals? What is said of ciphers in the qnotienit 
Iteason of the rule for jKilnting the quotient T Second ezplanstion? Third? 
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5. Divide 38.7425 by .25. Ans. 154.97. 

6. Dii4de .09036 by .276. Ans. .36. 

7. Divide .000975 by .15. 

8. Divide 17.472 by .48. 

9. Divide 234.7744 by 62.44. 

10. Divide 58.794 by 12.3. 

(b) If there are more decimal places in the divisor than in 
the dividend, the number may be made equal by annexing one 
or more ciphers to the dividend. The quotient will then be a 
whole number; thus, 4.5 -5- .18 = 4.50 -7- .18 = 25. 

11. Divide 3647 by .125. ' Ans. 29176. 

1 2. Di^de 90321.6 by 3.642. Ans. 24800. 

13. Divide 72 by .064. 

(c) If there is a remainder after all the figures of the divi- 
dend have been used, the division may be continued by annex- 
ing ciphers to the dividend. Each cipher annexed becomes a 
decimal place in the dividend. 

In some examples this operation may be continued until there 
is no remainder, but in others there will necessarily be a remain- 
der, however far the operation may be continued. This latter 
class of examples gives rise to circulating decimals ; thus, .7 -s- 
.9 = .7777, etc Again, .8 -5- .11 = .727272, etc. In the first 
of these examples, the figure 7 will be repeated perpetually, and 
in the second example, the figures 7 and 2 will be repeated in 
like manner. Whenever the remainder consists of the same 
figure or figures as any preceding dividendy the quotient figures 
will begin to repeat. 

It may be remarked, however, that, if the divisor contains no 
prime factors but 2's and 5's, the divisori can always be continued 
until there shall be no remainder ; but if there is any other 
prime factor in the divisor, the division can never he completed 
unless the same other factor is in the original dividend ; for a 

179. What shall be done when there are more decimal places in the divisor 
than in the dividend? What is done when there is a remainder? The cipher 
annexed is what? When can the division be completed? When can it not be 
completed? Why? 

12* 
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dividend is not diyisible by a divisor unless it contains aU the 
(actors of the divisor ; whereas annexing ciphers to the dividend 
introduces no prime factor into it except 2*8 and d*s. 

14. Divide .13 by 8. 

15. Divide 7.2 by .16. 

16. Divide 8.7 by .25. 

17. Divide 8.6 by 7.6. 

NoTB 4. When a decimal is not complete, we sometimes place the sign 
-|- after it. signifying that there is a remainder. 

18. Divide .34 by .24. Ans. 1.4166-f . 

19. Divide .73 by 1.5. 

20. Divide 4.63 by 2.9. 

21. Divide 36.5 by 10. Ans. 3.65 (See Art 161). 

22. Divide 4.69 by 100. Ans. .046a 

23. Divide 846.9 by 100. 

24. Divide 5.647 by 1000. 

25. Divide 843.57 by 300. Ans. 2.8119. 

In Ex. 25, divide by the factors of 300, viz. 100 and 3 ; i.e^ 
move the point two places to the left and then divide by 3. 

26. Divide 3.6412 by 400. Ans. .009103. 

27. Divide 56.427 by 8000. 

28. Divide 36.49 by 600. 

29. Divide three thousand eight hundred and fifty-three hun- 
dred-thousandths by thirty-two millionths. Ans. 1204.0625. 

30. Divide eighty-four and eighty-four hundredths by forty- 
eight thousandths. 

Fboblem 5. 

178. To reduce a common fraction to a decimal. 

£x. 1. Reduce f to a decimal fraction. 

f X 100 = ajii = 75 ; and 75 -^ 100 = .75, Ans. 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient will be the multiplicand 

173. Fpr what is the sign + sometimes used? 
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(Art 84, c). Now, in the above example, f is multiplied by 100 
bj annexing two ciphers to the numerator ; the fraction ^^^ is 
then reduced to the whole number 75, and, finally, 75 is divided 
by 100 by placing the decimal point before the 75 ; .•.!=: .75. 
Hence, 

Rule. Annex one or mare ciphers to the numerator and rft- 
vide the resuU by the denominator^ continuing the operation untU 
there is no remainder^ or as far as is desirable. Point off as 
many decimal places in the quotient as there are ciphers annexed 
to the numerator, 

2. Reduce f to a decimal fraction. 

i X 1000 = 2.0^-0^ = 375 ; and 375 -5- 1000 = .375, Ans. 

3. Reduce -i^ to a dedmal. . Ans. .4375. 

4. Reduce |2 to a decimaL Ans. 1.140625. 

5. Reduce HJo a decimaL 

6. Reduce ^^ to a decimaL Ans. .5833-[— 

7. Reduce J to a decimaL Ans. .3333-]-. 

8. Reduce f to a decimaL Ans. .42857 1~|-. 

9. Reduce j, f, J, |f , ^, ^, and JJ to decimals. 

174:. Every decimal fraction is a common fraction, and, if 
Its denominator be written, it will appear as such. It may then 
be reduced to lower terms, or modified like any othei^ common 
fraction. This proves the rule ii;i Art. 173.' 

10. Reduce .48 to the form of a common fraction and then to 
its lowest terms. .48 = -^^ = Jf , Ans. 

11. Reduce .125 to its lowest terms. 

. 1 25 = T^^ = ^ = :^ = i, Ans. 

12. Reduce .17 to the form of a common fraction. 

Ans. T^. 
la Reduce .275, .325, .00025, and .00625. 

14. Reduce 2.8. 2.8 = f f = V? -A.ns. 

15. Reduce 1.5, 3.75, 8.S5, 9.125, and 2.0125. 

173. Rule for reducing a common fhustlon to a decimal? Explanation? 
174. Is a decimal also a common fhictlon? How is this made evident? How 
may the rule in Art 178 be proved correct? 
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Problem 6. 

17S. To reduce whole numbers of lower denomina 
tions to the decimal of a higher denomination. 

Ex. 1. Reduce 2pk. 3qt to the decimal of a busheL 
Ist dqt. = ipk. == .d75pk. ; .*. 2pk. and 3qt = 2.d75pk. 
2d. 2.375pk. = ^^^^^bush. = .59375bush., Ans. 

The principle is the same as in Art 173. Hence, 

Rule. Having annexed one or more ciphers to the lowest de^ 
nominationy divide hy the number it takes of that denomination to 
make one of the next higher^ and annex the quotient as a decimal 
to that next higher ; tlien divide the result by the number it takes 
of THIS denomination to make one of the next higher^ and so 
continue till it is brought to the denomination required, 

2. Reduce 9s. 6d. 3qr. to the decimal of a pound. 

OPEBATIOir. 



4 
12 
20 



3.0 qr. 



6.7 5 d. 3qr. = .75d. ; 6.75d. = .5625s. ; 



9.5 6 2 5 s. 9.5625s. = .478125£, Ans. 



.4 7 8 1 2 5 £, Ans. 

Note. In dividing by 20 to reduce the decimal of a pound, and in all 
similar examples, we may point off the in the divisor, and then divide by 
2, but in such a case the point in the dividend must be moved one place toward 
the left, for by so doing both divisor and dividend are divided by 10, and 
.'. the quotient is unchanged (Art. 84, b). « 

3. Reduce 2fl. 9in. 1 b. c to the decimal of a yard. 



3 

12 

3 



OPERA.TION. 

1.0 00 b.c. 


9.3 3 3 3 3 3 -f in. 


2.77 7 77 7 + fl. 



In this example 
there will be a re- 
mainder, however far 
the operation is ear- 
.925925 + yd., Ans. ried. 

4. Reduce 3cwt. 2qr. 201b. 8oz. to the decimal of a ton. . 

175. Bule for reducing the Jower denominations of a compound number to 
the decimal of a higher denomination? Principle? Mode of dividing when tht 
divisor is 20, 40, etc ? When the divisor is a mixed number? 
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.5. Reduce 3oz. 12dwt. 18gr. to the decimal of a pound, Troy 
•Weight. Ans. .303125. 

6. Reduce 65 45 1 9 lOgr. to the decimal of a pound. 

7. Reduce 5yd. 2fl. Gin. to the decimal of a rod, Long 
Measure. 

OPERATION. Since one of the di- 

12 6.0 in. ' yisors^ in this example, 

3 2 5 0ft. ^® ^i' ^^^^ divisor and 



2 



11 



dividend are reduced to 
5.8 3 3 3 + yd. halves. The feet and 

" _^ inches are more than a 



1 1.6 6 6 6 4- half yd. half yard ; .-. the sum 

-T. 60 6 + rods.Ans . ^^ *X«- »7^-« « 

' ' ' more than a rod. 

8. Reduce 3s. 15® 30'' to the decimal of a circumference. 

Ans. .291689+. 

9. Reduce 2d. 6h. 18m. 24sec. to the decimal of a week. 

10. Reduce 2qt. Ipt. Igi. to the decimal of a gallon. 

11. Reduce 3fur. 8ch. 2rd. 10 li. to the decimal of a mile. 

12. Reduce JBcu. ft. 144c in. to the decimal pf a cuhic yard. 

13. Reduce 3r. 2rd. 20yd. to the decimal of an acre. 

14. Reduce 5fur. 30rd. 5yd. 1ft; 9in. 2h. c. to the decimal of a 
mile. 

Problem 7. 

176. To reduce a decimal of a higher denomination 
to whole numbers of lower denominations. 

Ex. 1. Reduce .4281 25£ to shillings, pence, and farthings. 

OPERATION. 

£.4 2 812 5 This article is the reverse of Art 

2 175 ; .'. first multiply by 20, because 

Q K c a K f\ n there will be 20 times as many shil- 

8.5 6 2 5 0s. T J T-« Ti 

^ a lings as pounds. For a kke reason, 

multiply the fractional part of a shil- 

6.7 5 d. ling by 12, tO' reduce it to pence, etc 

4 . After having fixed the decimal point 

3 Q Q qp^ in the several products, the ciphers at 

the BIGHT of the significant figures 

Afta. 8s. 6d. 3qr. afe disregarded. 
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Rule. Multiply the given decimal hy the numher it takes of 
the next lower denomination to make one of this higher^ and place 
the decimal point as in multiplication of decimals ; mu&iplg the 
DECIMAL PART of this product by the numher it takes of tJie 
NEXT lower denomination to make one of this, and so proceed as 
far as necessary. TTte several numbers at tlie left of the points 
will be the answer. 

2. Reduce .984375 of a bushel to pecks, quarts, and pints. 

Ans. 3pk. 7qt. Ipt. 

3. Reduce .40625 of a gallon to quarts, pints, and gills. 

4. Reduce .902288 of a lunar month to weeks, days, hours, 
minutes, and seconds. Ans. 3wk. 4d. 6b. 20m. 15.1296sec. 

5. Reduce .90625 of a yard to quarters, nails, etc. 

6. What is the value of .375** ? Ans. 22' 30". 

7. What is the value of .375 of a ton ? 

8. What is the value of .4658 of a pound, Troy Weight ? 

9. Reduce .3587 of a mile to furlongs, rods, yards, etc 
10. Reduce .5621b to i, 3, etc. 

Miscellaneous Examples in Decimal Fractions. 

1. What is the cost of 6.251b. of beef, at 12 cents per pound ? 

Ans. 75c. 

2. Bought 4.5 tons of hay, at $f 2.50 per ton ; what was the 
cost of the whole ? Ans. $56.25. 

3. What is the value of 8 acres of land, at $62.50 per acre ? 

4. Paid $500 for 8 acres of land; what was the price per 
acre? 

5. Paid $500 for a piece of land at $62.50 per acre ; how 
many acres were bought ? 

6. Bought land at $62.50 per acre, and sold it again at $75 
per acre, thereby making $100 ; how many acres were bought? 

7. Bought 8 acres of land at $62.50 per acre, and sold the lot 
for $600 ; was there a gain or a loss? How much total? How 

much per acre? 

— . - . ■ ... — . — — . — . 

176. Rule for reducing a decimal of a higher denomination to whole numr 
berg of lower denominations? Explanation T 
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8. What cost 43a. 3r. 20rd. of land, at $40 per acre ? 

9. What cost 3t. IScwt 2qr. 12ilb. of coal, at $6 per ton? 

10. What cost 12.25 cords of wood, at $6 per cord ? 

11. What cost 7| cords of wood, at $6.25 per cord ? 

12. What will it cost to build 24m. 3fur. 20rd. of railroad, at 
$5775 per mile ? . 

13. A rectangular field is 40.5 rods long, and 30.5 rods wide j 
what will it cost to build a wall around it, at $1 per rod ? 

14. What cost 3yd. 3qr. 2na. of cloth, at 16c. per yard ? 

15. How much land in a rectangular field that is 40.5 rods 
long and 25.75 rods wide ? 

16. What would 16 bales of cotton cost, each bale weighing 
4.5cwt., at $10.50 per cwt. ? 

17. What cost .825 of a ton of coal, at $7 per ton ? 

18. What cost .825 cwt of coal, at $7 per ton ? 

19. What is the value of .25 of a ton of hay, at ^Jc 5s. 6d. Iqr. 
per ton ? 

20. What is the value of .75 cwt of hay, at 2£ 5s. 6d. Iqr. 
per ton ? 

21. Paid 3£ 9s. 6d. Iqr. per acre, for 5a. 2r. 15rd. of land ; 
what was the entire cost? 

22. If 3 65 J days make a year, how many days, hours, etc., 
are there in .785 of a year ? 

23. What is the cost of pieces of cloth, the first containing 
15 yards, at $2.25 a yard ; the second, 12.5 yards, at $3.50 a 
yard ; and the third, 8.8 yards, at $3.25 a yard ? 

24. A three-sided plat of ground is inclosed by a railroad on 
one side, and highways on the other two sides ; the side next the 
railroad is 4.1 rods long, and the other two sides are respectively 
4 rods and .9 of a rod in length ; what is the cost of fencing this 
plat, the fence costing $3.75 a rod ? 

25. K a boat sails 8.75 miles an hour, how far will it sail in 
8.4 hours ? 

26. How many bins, each holding •37.5 bushels, will be filled 
with 1687.5 bushels of grain? 

27. How many coats, each requiring 2.75 yards of cloth; may 
be made from 35.75 yards f 
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26. In how many days will a man earn $20.1 25, if he earn 
$1.75 a daj ? 

29. How many square feet in a board which is 18.25 feet long 
and 2.8 feet wide ? 

30. Bought a load of straw that weighed It 2cwt Sqr. 12^1b.y 
at $8 a ton ; what shall I pay for the load ? 

81. Paid $7,175 for 35 gaL 3qt. Ipt. of vinegar; what was 
the price per gallon ? 

32. If a pole 12.5 feet long casts a shadow 3.125 feet at 12 
o'clock, what is the hight of a steeple that casts a shadow 36.28125 
ieet at the same time ? 

33. What is the cost of carpeting a room that is 16.5 feet long^ 
and 15 feet wide^the carpet .costing, $1.25 per square yard? 



■♦•» 



UNITED STATES MONEY. 

177. United States Monet, sometimes oalled Federal 
Moneyj is the currency of the United States. 

TABLE. 

10 Mills (m.) make 1 Cent, 

10 Cents « 1 Dime, 

10 Dimes " 1 Dollar, 

10 DoUars « 1 Eagle, 

Cents. 
Dimes. 1 

Dollars. 1 = 10 = 100 

Eagle. 1 = 10 = 100 = 1000 

1 = 10 = 100 = 1000 = 10000 

NoTB. The terms eagle and dimd are seldom used in computation; 
,>agles and dollars being read coUectivelj and called dollars, and dimes and 
cents being called cents ; thus, 3 eagles and 5 dollars are called $35, and 4 
dimes and 3 cents are called 43. cents. 

177. What is Uo4f«4 Atates Money T Bepeat the Table. Are the terms eagto 
and dime much usekl . 
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IT'S. The currency of the United States being based upon 
the Decimal Notation, most of the necessary rules for operations 
in this currency, and also many examples, have already been 
given; but the importance of the subject justifies a separate 
consideration of it. ^ 

179* A coin is a piece of gold, silver, or other metal, stamped 
by authority of the GJeneral Government, to be used as money. 

ISO* The coins authorized by our Government, and stamped 
at the U. S. Mint, are the following : 



Gold. 




SlLYEB. 




Doubly Eagle, 


$20.00 


Dollar, 


$1.00 


Eagle, 


10.00 


Half Dollar, 


.50 


Half Eagle, 


5.00 


Quarter Dollar, 


.25 


Quarter Eagle, 


2.50 


Dime, 


.10 


Three-Dollar Piece, 


3.00 


Half Dime, 


.05 


One Dollar, 


1.00 


Three -Cent Piece, 


.03 


Also of Copper 


and Nickel, 


the Cent, 


.01 



ISl. Gold and silver, for coinage, are hardened by being 
mixed with harder and cheaper metals. These cheaper metals, 
when combined with the gold and silver, are called aUoys, 

1S!8. Carat is a term used in indicating the purity or fine- 
ness of gold. If a piece of metal is pure gold it is said to be 
24 carats fine ; if f| of it are gold, and the remaining ^ is alloy, 
it is 23 carats fine ; etc., etc. 

1S3* The standard purity of gold and silver coin at the 
U. S. Mint, is -j^^ of pure metal'and ^ alloy. The alloy in sil- 
ver coin is pure copper. The alloy in gold coin is copper and 
silver, the silver not to exceed the copper. 

(a) The new cent is composed of 88 parts of copper for 12 
parts of nickel. 

■* I -I ■ ■ t — ^— W— —■ I ■■■— B^— ' I ■ 

178. On what is the carrenojT of the U. 8. based? 170. What is a coin? 
180. What gold coins are authorized by our Government? What silver coins? 
Of what is the cent made? 181. What is alloy? For what used? 189. For 
what is the term carat used? Pure gold is how many carats fine? 183. What 
is the standard purity of gold and silver coin? What is the alloy for silver Y 
What for gold? What part of the new oent is nickel? 

13 
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NoTB 1. The cop;wr cent is still in use, but is no longor coined at the 
U. S. Mint. 

NoTB 2. The mill is* not coined. 

NoTB 3. Other pieces of money, as the 50-dollar gold piece, the half 
and qoarter dollar gold pieces, are in use to some extent, but are not legal 
coin, 

NoTK 4. The greater part of the money in general use, consists of bank 
biUsy which are much more convenient for most purposes than gold and 
silver. 

184:. The weight of the eagle is 258 grains, Troj. The 
Bilyer dollar weighs 412^ grains, but the smaller coins are not 
80 heavy in proportion to their value ; thus, the half dollar 
weighs only 192 grains ; the quarter, only 96 grains, etc* The 
new cent weighs 72 grains. 

Note. These standards of weight and purity are regulated by Con- 
gress, and may be changed at any time. 

189* In this currency, the dollar is the unit, cents and mills 
being decimals of a dollar ; thus, $3.62 represents three dollars 
and sixty-two cents ; $4085 represents four dollars, eight cents, 
and five mills, etc 

Note. Figures at the right of the third decimal place, represent parts of 
mills; thus, $5.3627 = 5 dollars, 36 cents, 2 mills, and -x^ of a mill. 

REDUCTION. 

186* The reduction of U. S. Currency is very simple. 
Dollars are reduced to cents by annexing two ciphers (Art 62), 
and to mills by annexing three ciphers ; thus $4 = 400 cents = 
4000 mills. 

Dollars and cents are reduced to cents by removing the ded- 
snal point; thus, $3.56 = 356 cents. Dollars, cents, and mills 

■ ■ i . ■» 

183. Is the mill coined? VThat of other pieces of money? What of pappr 
money? 184. What is the weight of the eagle? Of the silver dollar? Half 
dollar? By whom is the standard of weight and purity fixed? 185. What is 
the unit in this currency? What are cents and mills? What are figures at the 
riprht of the third decimal place? 186. How are dollars reduced to cents? 
Uow to mills? How are dollars and cents reduced to cents' How doUais, 
cents, and mills to mills? 
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are reduced to mills in the same way; thusj $5,468 = 546*^ 
mills. 

Ex. 1. Reduce $47 to cents. Ans. 4700 cent«*. 

2. Reduce $34.56 to cents. Ans. 3456 <5ents. 

8. Reduce $3,456 to mills. Ans. 3456 mill& 

4. Reduce $483 to cents. To mills. 

5. Reduce $6.84 to cents. To mills. 

6. Reduce $1,876 to mills. 

187» Cents are reduced to dollars hy pointing off two deci^ 
mal places (Art. 81). Mills are reduced to dollars by pointing 
off three decimal places; thus, 3768 cents = $37.68 ; 3768 
mills = $3,768. 

7. Reduce 564 cents to dollars. Ans. $5.64. 

8. Reduce 3692 mills to dollars. Ans. $3,692. 

9. Reduce 87694 cents to dollars. 
10. Reduce 76843 mills to dollars. 

188. Addition^ Subtraction, Multiplication^ and Division 
of U. S. currency, are peTformed precisely as the correspond- 
ing operations in Decimal Fractions. 

ADDITION. 

Ex. 1. 2. 3. 

$75,564 $876,542 $56487.33 

2 4.8 7 6 3 9 7.4 2 8 4 2 9 6.8 7 

9 6.4 4 5 6 7 9.324 44.98 



Sum, $ 1 9 6.8 8 5 

4. Paid $87.50 for a horse, $145.25 for a pair of oxen, 
$14.25 for a wagon, and $45.75 for a cart ; what did I pay for 
all ? Ans. $292.75. 

5. Bought a hat for $4.50, a coat for $18.75, a vest for $5.25, 
and a pair of boots for $5 ; what did I pay for all ? 

187. How are cents reduced to dollars? How mills to dollars? 188. How 
are Addidon, Sttbtraction, Multiplication, and Division of U. S. Money per- 
formed ? 



1 
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SUBTRACTION. 





Ex. 1. 


2. 


S. 


From 


$48 7,9 6 4 


$ 6 3.8 7 


$8 6,4 8 5 


Take 


$2 6 8,7 8 8 


$47.43 


$4 4,3 6 8 



Ans. $219,17 6 

4. A man who owed $699.60, paid $164.60 ; how much did 
he still owe ? Ans. $535. 

5. Bought a farm for $3684.75, and stock and tools for the 
farm for $1476.25 ; how much more did I pay for the farm than 
for the stock and tools ? 

MULTIPLICATION. 

Ex. 1. Ex. 2. 

Multiply $3 48,7 65 $3 68 4.3 75 

By .2 5 4 2437 

1395060 
1743825 3. 

697530 $4386.942 

Ans. $88586.310 ^^^ 

4. If 12 gentlemen have $7497.84 apiece, what sum have 
they all ? ' Ans. $89974.08. 

5. If 45 persons deposit $346.25 each in a savings bank, how 
many dollars are deposited ? 

DIVISION. 

Ex. 1. If $225 are divided equally between 27 men, what sum 
Vill each receive ? 

OPERATION. 

2 7 ) $ 2 2 5 ( $ 8.3 3 J, Ans. Dividing 225 by 27, gives 

216 8 for quotient and 9 for re- 

gl^ mainder. Annexing ciphers 

g J and continuing the division, 

as in Decimal Fractions 

9 (Art. 172, c), we obtain 

^ $8.33 J for the share of each 

9 man. 
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2. Divide $69345.36 equally between 18 men. 

Ans. $3852.52. 

3. Divide $4832.40 into 24 equal parts. 

Practical Examples. 

189, To find the cost of a number of things when 
the price of one thing is given. 

1. If apples are worth $2.50 per barrel, what are 3 barrels 
worth ? 

Three barrels are worth 3 times as much as one barrel, .*. 3 
barrels are worth $2.50 X 3 = $7.50, Ans. Hence, 

Rule. Multiply the price of one hy the number, 

2. What is the cost of 9 barrels of flour, at $7.75 per barrel ? 

Ans. $69.75. 

3. Bought 25 sheep, at $6.25 each ; what w^as the cost of the 
flock? 

4. Bought 18 yards of broadcloth, at $3,875 per yard ; what 
was the cost of the piece ? 

5. What is the value of 75 acres of land, at $37.50 per acre ? 

190. To find the price of an article when the cost 
of a given number of articles is known. 

6. When eight cords of wood are worth $44, what is the valuo 
of 1 cord? 

If 8 cords are worth $44, one cord is worth \ of $44 ; and 
$44 -5- 8 = $5.50, Ans. Hence, 

Rule. Divide the cost hy the number, 

7. If 24 yards of broadcloth cost $93, what is the price per 
yard ? Ans. $3.87 J. 

8. Bought 37 pounds of butter for $8.51, what was the price ? 

Ans. 23c. 

■»■ — I. 

189. How is the cost of a number of things fonnd when the price of one iff 
known? 190. How the price of one when the cost of a number is known? 

13* 
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KoTB. Price i», appropriatelj, die som askod for one artide; thns^ when 
Anj one asks a floor dealer the price of floor, he is onderstood to ask what 
he most p&j/or a single barrd, not Jifty barrels, nor half a barrel, nor any 
quantity except one barrd. Hence we distingaish between price and cost, or 
price and wdue. 

9. Bought 856 bbls. of flour for $3026 ; what was the price ? 

10. Bought a farm containing 125 acres for $6843.75 ; what 
was the price per acre ? 

191. To find the quantity when the cost, of the 
quantity and the price of one are given. 

11. At $6 per ton, how many tons of coal can I buy for $24 ? 

I can buy as many tons as $6 is contained times in $24 , and 
$24 -T- $6 = 4, .*. I can buy 4 tons. Hence, 

HuLE. Divide the cost hy the price of one. 

12. At $8 per yard, how many yards of cloth can be bought 
for $546 ? Ans. 182. 

13. At $22.50 per acre, how many acres of land can be bought 
for $1822.50 ? 

14. At 56 cents a pound, how many pounds of tea may be 
bought for $25.20 ? 

15. A drover bought oxen at $62.50 each ; how many oxen 
did he buy for $1562.50? 

193. To find the cost of articles sold by the 100 or 
by the 1000. 

16. At $4,50 per 100 feet, what will 842 feet of timber cost? 

OPERATION. 

$4.5 Had the price been $4.50 per 

3.4 2 foot, the cost would have been $4.50 

^■^ X 342 = $1539 ; but since the price 

J Q Q Q. is $4.50 per hundred f^eiy the true 

-iOKCi multiplier is one hundredth part of 

342, viz. 3.42, and the true cost is 

$ 1 5.3 9 0, Ans. $4.50 X 3.42 = $15.39. 

190. Meaning of price ? Difference between price and cost, or price and value? 

191. Rule for finding the number of things when the cost and price are known.' 

192. Explain Ex. 16. 
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Had the price been $4.50 per thousand feet, the true multi- 
^ plier would have been .342, and the cost would have been $4.50 
X .342 = $1,539. Hence, 

KuLE. First reduce the quantity to hundreds and decimals 
of a hundred, or to thousands and decimals of a thousand, as 
the example may require ; then mtdtiply the price by the quantity, 
and point the product as in multiplication of decimals (Art. 
171). 
Note 1. G is used to indicate hundreds, andJS^ to indicate thousands, 

17. What cost 1200 feet of boards, at $2.10 per C ? 

Ans. $25.20. 

18. What cost 12514 feet of timber, at $13.50 per M? 

Ans. $168,939. 

Note 2. In business transactions the answer to Ex. 18 would be called 
$168.94. In the reitiaining examples in U. S. Money, the mills in the 
answers will be omitted if less than 5, and one will be added to the cents if 
the mills are 5 or more. 

19. What cost 20000 shaved pine shingles, at $6 per M ? 

20. What cost 13725 bricks, at $6.50 per M ? 

Ans. $89.21. 

(a) To find the cost of articles sold by the ton. 

21. What cost 24401b. of hay, at $18.50 per ton ? 

OPERATION. 

2) 2.440 First divide by 2000 (i. e. point off 

2 2 2 three decimal places and divide by 2), 

*1'8 ie ^ reduce the weight to tons and deci- 

mals of a ton ; then multiply by the 

^1 price. 
^ ' " In multiplying, the 50 cents may be 

^ ^ ^ used decimally, or the common fraction, 

$ 2 2.5 7, Ans. i? ^^^7 be used, as in the operation. 

22. What cost 58481b. of coal at $6.25 per ton? 

Ans. $18.28. 

199. Rule for finding the cost of articles sold by the 100 or 1000. For what 
is C used? M? What is Note 2? Mude of finding the cost of articles sold by 
the ton? 
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19S* To find the cost or value of any number of 
articles when the price is an aliquot part of a dollar. 

TABLE OF ALIQUOT PAHTS OF A DOLLAR. 

50 cents = ^ of a dollar, 20 cents = ^ of a dollar, 

33^ cents = ^ of a dollar, 16f cents = ^ of a dollar, 

25 cents = ^ of a dollar, 12^ cents = ^ of a dollar. 

23. What cost 64 jards of doth, at 87} cents per yard ? 

OPBRATION. 

$ 6 4 = cost of 64yd. at $1. 

8 2 = cost of 64yd. at 5 c, or } of $1. 
16 = cost of 64yd. at 2 5 c, or } of 50c. 
8 = cost of 64yd. at 1 2 }c., or } of 25c 

Ans. $5 6 = cost of 64yd. at 8 7^0. 

The cost at $1 is evidently as many dollars. as there are yards; 
the cost at 50c. is half as much as at $1 ; the cost at 25c., half 
as much as at 50c.; and the cost at 12}c., half as^much as at 
25c Then the cost at 50c., at 25c, and at 12}c, added, gives 
the cost at 87}c 

This process is usually called Practice^ for which we have the 
following 

Rule. Take such aliquot parts {Art. 119, Note) of the num' 
her of articles as the price is of $1. 

24. What cost 48 barrels of apples, at $3.37^ per barrel ? 

OPERATION. 

$ 4 8 = cost at $1. 
3 



$14 4 = cost at 

12 = cost at .2 5 c, or J of $1. 
6 = cost at .1 2 J^ c, or J of 25c 

Ans. $ 1 6 2 = cost at $3.3 7 J. 

25. What cost 24 barrels of flour at $6.33 J per barrel ? 

Ans. $152. 

103. Rule for finding the cost when the price is an aliqnot part of a dollarf 
What is this process called? Nan\p the most convenient aliquot parts of a dolUu; 
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26. What cost 481b. of raisins, at 12^0. per pound ? 

27. What cost 54yd. of calico, at 16§c. per yard? 

28. What cost 75 bush, of apples, at 33 Jc. per bushel ? 

29. What cost 40 pairs of gloves, at 50c. per pair ? 

30. What cost 36 sheep, at $5.66§ each ? 

194. To find the cost when the number of articles is 
expressed by a compound or by a mixed number. 

31. What cost 9a. 3r. 20rd. of land, at $40 per acre ? 

OPERATION. 

$ 4 0, price per acre. 
9 



$3 60 = cost of 9a. 

2 = cost of 2r., or Ja. 

1 (? = cost of Ir., or ^ of 2r. 
5 = cost of 20rd., or Jr. 

$ 3 9 5 = cost of 9a. 3r. 2 Ord., Ans. 
82. What cost 8| shares of railroad stock, at $108.50 per 
shar^ ? 

OJftRATIOX. 

$ 1 8.5 0, price per share. 
8J 

$ 8 6 8.0 = cost of 8 shares, 
5 4.2 5 = cost of J share, 

2 7.1 3 = cost of ^ share, 

$ 9 4 9.3 8 = cost of 8 J shares, Ans. 

This process is also called Practice, and may be stated thus : 

Multiply the price hy the entire number of articles, and to this 
product add such aliquot parts of the price as the fractional part 
of the number is of a unit, 

33. What cost 3t. 16cwt. Iqr. 201b. of hay, at $16 per ton ? 

Ans. $61.16. 

34. What cost 6c. 5c. ft. 8cu. ft. of wood, at $6 per cord ? 

35. What cost 24| acres of land, at $48.72 per acre ? 

104. Rule for finding the cost when the number of articles is expressed by 
ft compound ox \>j a mixed number? 
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19«S. To exchange goods. 

36. How many pounds of butter, at 20c. per pound, shall be 
given in exchange for 4 yards of cloth, at $2.37^ per yard ? . 

Solution. One yard costs $2.37^, .•. 4 yards cost 4 times 
$2.37^= $9.50. Now since the price of the butter, 20c., is J 
of a dollar, it will require five times as many pounds of butter 
as there are dollars in the cost of the cloth, and 5 times 9.5 = 
47.5, or 47 J, number of pounds of butter required, Ans. 

Dividing $9.50 by 20c. will give 47.5, or 47^, the same result 
as before. 

This exchanging of goods is usuaUy called BaHer. The 
examples are solved by Analysis, 

37. How many pounds of sugar, at 12Jc. per pound, may be 
bought for 3 bushels of com, at %l\(u per bushel ? Ans. 21. 

38. How many cords of wood, at $5.50 per cord, shall be 
given in exchange for a barrel of flow% at $7.50, and 5 yards of 
cloth, at $2.35 per yard ? 

BILLS. 

190. A Bill of Goods is a writfen statement of articled 
sold, giving the price of each article and the cost of the whole. 

Find the cost of the several articles, and the amount or foc>^ 
ing of each of the following bills. 



(1-) 




Boston, Jan. 1, ie62. 


Mr. Abel Snow, 








Bought of John Adams^ 


2 5 /6. JV: 0, Sugar, 


at 


9 c. 


4 0^. Maple Sugar , 


u 


18fc. 


6 lb. Gheese, 


u 


12^c. 


8 lb. Butter, 


(( 


2 3c. . 


4 lb, RaisinSy 


u 


15c. 


2 lb. Cream Tartar, 


(C 


4 5c. 

$13.8 4 


Seceived Payment, 








John Adams. 



195. What is Barter? How are examples in barter solved? 196. What I» 
Uill of goods? 
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(2.) New York, Jan. 15, 1862. ' 
Jdr. Chables B. Smith, 

Bought of James Phillips, 

8 ycL Blue Broadcloth^ at $ 3.5 

1 yd. Black Broadcloth, " 3.7 5 

7 yd, Gassimere, " 1.2 5 

4tyd. Black Satin, " 4.5 

$ 9 2.2 5 
Beceived Payment^ ^ 

James Phillips, 

By E. Low. 

(3.) ' Philadelphia, Mar. 1, 1862. 

Mr. S. Stewabt, 

1861. To Holt, Wilder & Co., Dr. 

June 5. To 6 Webster's Dictionaries, at $ 6.0 

Aug. 18. "12 Daffs Algebras, " .1.5 

Oct. 25. "36 Testantents, « .2 5 

Dec. 12. « ^ Folio Bibles, " 2.5 

$ 8 5.5 
Beeeived Payment, 

S. Daniels, 

^0/ Holt, Wilder & Co. 

(4.) Cincinnati, Mar, 1, 1862. 

Mr. A. P. Jewett, 

1861. To Samuel Palmer, Dr. 

Apr. 8. To 16750/if. JS^arcfe, at $1 2.5 per M. $ 2 9.3 8 

" 17 oOft. Boards, « 2 4.0 jt?cr J/: 
Jf&y 15. « 3500/?. P/aw^, " 2 5.0 per M. 

$ t5 o o*o o 
1861. Or. 

May 0. By 3 Tons Bay, at $15.5 $4 6.5 
July 18. " Oash, 5 0.0 

Sept. 12. « 4 Oords Wood, at 6.0 

$ 1 2 0.5 

Balance due S. P. $ 2 1 8.3 8 

Beceived Payment, 

3amuel Palmer. 
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Miscellaneous Examples in U. S. Monet. 

1. What cost 3 J yards of ribbon, at 56c per yard? 

2. What cost 3 barrels of flour, at $7.62 J per barrel ? 

3. If 4 cords of wood cost $22.50, what is the price per cord ? 

4. If 15 yards of silk cost $16.87^, what is the price per 
yard? 

5. If a merchant deposits $375.50 in a bank at one time, and 
$487.75 at another, how much will remain afber he has with- 
drawn $176.37 and $346.83 ? 

6. A merchant bought 75 barrels of flour for $650 and sold 
25 barrels at $9.50 per barrel, and the remainder at $9.25 per 
barrel ; did he gain or lose ? How much ? Ans, Gained $50. 

7. What cost 87 J rods of wall, at 75c. per rod ? 

8. Reduce $28,756 to mills. 

9. Reduce $6.18 to mills. 

10. Reduce 54598 cents to dollars. 

11. Reduce 47689 mills to dollars. 

12. My farm cost $3725 and my house cost $1862.75 ; how 
much more did the farm cost than the house ? 

13. A gentleman bequeathed $750 to each of his 3 sons, and 
$500 to each of his 4 daughters ; how much did he bequeath to 
his children ? 

14. Paid $16.50 for a coat, $4.25 for a vest, $5.75 for a pair 
of pants, $3.50. for a hat, $4.37^ for a pair of boots, and $12:62^ 
for other articles ; what did I pay for all ? 

15. Divide $113.75 equally between 7 men. 

16. Paid $68.75 for flour, at $6.25 per barrel; how many 
barrels did I buy ? 

17. How many yards of lace, at 62 ^c. per yard, may be 
bought for $3.75 ? 

18. What cost 8725 feet of boards, at $12.50 per M? 

19. What cost 8248 lb. of coal, at $6 per ton ? 

20. What cost 3a. 2r. 20rd. of land, at $48 per acre ? 

21. How many pounds of sugar, at 12i^c. per pound, will pay 
Ibr 12 dozen eggs at 16f c. per dozen ? 
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22. My real estate is worth $4756.75 and my personal estate 
f 4562.75, 1 owe $2468.50 ; what am I worth ? 

23. At 25c. per mile for a horse and carriage, how far may I 
Tide for $3.37 J ? 

24. A drover bought sheep at $3.37^ per head and sold them 
at $3.87^ per head, and gained $37.50 by the transactions ; how 
many sheep did he buy ? 

25. Bought 100 sheep at $3,375, and sold them again at 
$3,875 ; what was the gain per head and total ? 

26. Bought 20.5 tons of hay at $12,375 per ton ; what was 
the cost of the whole ? 

27. What is the value of 67.75 acres of land at $62.50 per 
acre? 

28. Paid $4234.375 for 67.75 acres of land ; what was the 
price per acre ? 

29. Paid $4234.375 for a piece of land at $62.50 per acre; 
how many acres were bought ? 

30. Bought land at $62.50 per acre, and sold it again at $75 
per acre, thereby making $846.875 ; how many acres were 
bought ? 

31. Bought 67.75 acres of land at $62.50 per acre, and sold 
the lot for $5081.25 ; was there a gain, or loss ? how much total 
and per acre ? 

32. Bought 35 6.251b. of wool at 37^. which was manufactured 
into cloth at an expense of $62.50 ; for what sum must it be sold 
to gain $37.50 ? 

33. Bought 14.75yd. of she^Se^ip* it ^4- oents per yd. ; what was 
the cost of the piece ? 

34. What would 7^ loales of cotton cost, each bale weighing 
6.375cwt., at $1J.75 per cwt.? 

35. What wst 13yd. 2qr. 3na. of cloth at $4.67 per ell French. 
the ell French being 6qr. ? Ans. $42. 6 If. 

36. Bought Ibbl. flour at $12.50, 3bush. com at 87 Jc, 24.5 
lb. sugar at 8^c., 3gal. molasses at 37^., 21b. tea at 62^., 61b. 
coffee at lie, 151bs. rice at 4^c. and 41b. butter at 22c.; wh(»t 
was the cost of the whole? Ans. $21.76. 

• 37. What cost 3t 15cwt. 2qr, 12ilb. coal at $9.75 per ton ? 

14 
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38. What will be the expense of papering a room that is 20 
feet long, 15 feet wide and 8.5 feet high, a roll of paper being' 
8 yards in length arid f of a yard in width, and costing 62 Jc 
per roll ? 

39. Bought 183.5yd. of broadcloth at $3.25, and sold 33yd. 
of It at $3.33 J, 50yd. at $3,875, and the remainder at $3.60; 
bow much was gained by the transactions ? 



4* » 



COMPOUND NUMBERS. 

ADDITION. 

197* A Compound Numbeb is composed of two or more 
denominations (Art. 86) which do not usuaUy increase decimaUy 
from right to left ; consequently, in adding the different denom- 
inations, we do not carry one for tefi^ but for the number it takes 
of the particular denomination addedy to make a unit of the next 
higher denomination ; thus, in adding Sterling or English Money, 
we carry 1 for 4, 12^ and 20, because 4qr. make Id., 12d. make 
Is., and 20s. make l£. 

Ex. 1. Add 6£ 7s. 9d. 3qr., 5£ 12s. lid. 2qr., 27£ 188. lOd. 
3qr., and 19£ 14s. 8d. Iqr. 

opBBATioK. Having arranged the numbers 

X 8. d. qr. as in the margin, the amount of 

6^7 93 the right-hand column is 9qr. =: 

5 12 112 2d. and Iqr. Upon the same 

2 7 18 10 3 principle as in addition of sim- 

19 14 8 1 pie numbers, the Iqr. is set under 

gyjjj* 59 j'J ~^ j[ the column of farthings and the 

' 2d. are added to the pence in the 

example, making 40d. = 3s. and 4d. Setting the 4d. under the 

the column of pence, add the 3s. to the shillings in the example, 

making 54s. =: 2£ and 14s., and so proceed, untU all the columns 

are added. 

197. Do Compound Nomben in«re«8p decimally ? £zplain £z. 1. 
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198. The principle of procedure is precisely the same 
as in addition of simple numbers. Hence, 

To add compound numbers, 

Rule. Write the numbers so that each denomination shall 
occupy a separate column, the lowesp denomination at the right, 
and the. others towards the left in the order of their values. Add 
the numbers in the lowest denomination, divide the amount by 
the number it takes of this denomination to make one of the next 
higher, set the remainder under the column, and carry the quo- 
tient to the next column. So proceed until aU the columns are 
added. 

199* Fboof. The same as in Addition of Simple Numbers 
(Art. 47). 





2. 






3. 




4. 




. £ 


8. 


d. 


qr. 


£ s. 


d. 


gal. qt. 


pt. 


91 


4 


7 


1 


3 6. 14 


9 


3 2 


1 


48 


9 





3 


18 12 


11 


1 1 





10 


3 





1 


64 8 


4 


1 3 


1 


36 


8 


4 


3 


56 13 


6 


4 2 


1 


67 


4 


8 


3 


42 12 


10 


2 


1 


253 


9 


9 


3 


219 2 


4 


18 2 






Proof, 2 5 3 9 9 3 

Note 1. In writing and adding the numbers of a single denomination, 
the rules of simple addition must be observed ; thus, in writing the pounds, 
in Ex. 2, set units under units, and tens under tens, and then, having added 
the farthings, pence, and shillings, add the units of th6 pounds, and then the 
tens, as in addition of simple numbers. 



5. 




• 


6. 




7. 




lb. oz. dwt. 


gr. 


gal. 


qt. pt. gi. 


a. 


r. 


rd. 


8 4 18 


22 


3 


3 13 


4 


1 


25 


8 6 4 


8 


4 


1 L 2 


6 


3 


16 


5 11 12 


18 


7 


2 3 


1 


2 


38 


6 8 14 


12 


4 


3 10 


2 





14 


2 10 16 


23 


9 


10 2 


6 


2 


24 


108. Bule for Addition of C\ 


ampoui 


id K^umbers? Pi 


rlnoiple 


? 199. Proof' 



Numbers of a single deuominatloni how written and adde<) * 
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8. 9. 10. 

lb. oz. dr. 8C. gr. bash. pk. qt. pt. c. c. ft. ca. ft c. in. 

8462 18 6371 43 14 1600 

6921 4 8120 24 8 128 

2102 16 9261 36 10 8 64 

8882.6 4021 77 4 900 

11. 12. 

L m. wk. d. h. m. sec. t. cwt. qr. lb oz. 

2 3 4 18 40 30 6 14 2 20 8 

3 3 6 6 20 30 4 6 2 10 8 
5 1 2 20 30 15 3 18 3 10 12 
8 3 2 28 45 4 6 3 18 6 

13. 14. 

drc 8. o f ff yd. qr. na. in. 

2 8 20 40 50 3 3 3 2 

14121820 823 li 

66 25 50 7 6310 

4 .9 2 9 4 9 59 7 12 2 

15. 16. 

fur. rd. yd. ft. in. b.c. yd. ft. in. 

1532101 424 

244242 317 

3 65062 ' 506 

1 3 4 2 7 rd. 4 2 7 

7211J2 42 3 1^1 

or72l2 0102 or 31 2 6 

Note 2. A fraction occurring in the amount may sometimes be reduced 
to whole numbers of other denominations ; thus, in Ex. 15, the half yard 
equals 1ft. and 6in. ; the 6in. put with the 4in. make lOin. and the 1ft. put 
with the 2fl. make 3ft. or 1yd. Oft., and, finally, the 1yd. put with the 1yd. 
in the original amount gives 2yd. The answer, when reduc'ed, may contain 
% denomination higher or lower than any in the given example ; higher, as 
in Ex. 16 ; lower, as in Ex. 17. 

199. What may be done with a fraction in the amount? Explain Ex. 15. 
Ex. 16. Ex. 17. ^ay the answer contain a higher or lower denominatioii thf»» 
the example? How? 
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17. 18. 

a. r. rd. yd. ft. m. fur. rd. ft. 

5 3 30 20 4 4 7 39 16 

6 2 12 27 7 3 6 8 12 



in. 



12 2 3 17f 2 
orl22 317 8 108 

19. 20. 

t. cwt. qr. lb. oz. dr. bush. pk. qt. pt. 

4 62 2 812 1371 

2 14 3574 4240 

3 81 16 12 8 5061 
170 24 44 3331 
9 19 3 1 15 5 6100 
46004 15 5251 

21. Bought 4 pieces of cloth, measuring 6yd. 3qr. Ina. 2in., 
8yd. 2qr. 3na. lin., 25yd. Iqr. 2na. 2in., and 14yd. 3qr. 2na. lin..; 
how much cloth did I buy ? 

22. A farmer raised in one field 21bush. 3pk. 7qt. Ipt. of 
wheat ; in another, 48bush. 2pk. Ipt. ; in another, 28bush 6qt. ; 
and in another, 75bush. Ipk. 5qt. Ipt. ; how much wheat did he 
raise in the 4 fields ? 

23. A planter sold cotton at various times, as follows : 2t. 
18cwt. 2qr. 12Jlb., 6t. Icwt. Iqr. 6Jlb., 3t. 19cwt. 3qr. 18Jlb., 
16t. 6cwt. 3qr. 12 ^Ib., and 16t. 3qr. 181b. ; what did he sell in all ? 

24. What is the sum of 14a. 2r. 30rd. 25yd. 3ft. 72in., 37a. 
6r. 39rd. 30yd. 6ft. 36in., 50a. Ir. 18rd. 25yd. 2ft. 108in., and 
25a. 2r. 25rd. 25yd. 3ft. 72in. ? 

25. Add 3circ. 9s. 29^ 59' 59", 2circ. lis. 25» 20' 30", 5circ. 
4s. 8** 25' 55", and 6circ. lOs. 10° 10' 10" together. 

26. A horse traveled 35m. 6fur. 18rd. 5yd. in one day, 42m. 
3fur. 25rd. 2yd. the next day, 37m. 5fur. 32rd. 4yd. the next, 
and 45m. 7fur. 24rd. 3yd. the next ; how far did he travel in the 
f4 days ? 

27. A blacksmith bought 4t. 18cwt. 3qr. 201b. of iron at one 
time, 6t. 15cwt. 3qr. 121b. at another time, 3t. 6cwt. Iqr. 181b. 
at another, and 8t. 3cwt. 2qr. 101b. at another; how much did 
he buy in all ? 

14» 
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SUBTRACTION. 

300. The principle is like that of subtractioii of 
simple numbers. Hence, 

To subtract compound numbers, 

Rule. 1; Write the less quantity under the greater, arranging 
the denominations as in addition. 

2. Beginning at the right, take each denomination of the 
subtrahend from the number above it, and set the remainder 
beneath. 

3. If any number of the subtrahend is greater than the num- 
ber above it, add to the upper number as many as it takes of that 
denomination to make one of the next higher, and take the subtra- 
hend from the sum ; set down the remainder, and, considering 
the number in the next denomination in the minuend one less, 
or that in the subtrahend one greater, proceed as before. 

301. Proof. As in subtraction of simple numbers (Art. 53). 
Ex. 1. From 8£ 6s. 9d. 3qr. take 2£ 4s. 5d. Iqr. 

OPERATION. 

£ 8. d. qr. , 

Min., 8 6 9 3 Only the 1st and 2d sections of 

Sub., 2 4 5 1 the rule apply to this example. 

Rem., 6 2 4 2 

Proof, 8 6 9 3 

2. From 9£ 6s. lOd. Iqr. take 2£ 17s. 2d. 3qr. 

OPERATION. As 3qr. cannot be taken fix)m 

£ 8. d. qr. . Iqr., borrow one of the lOd., re- 

Min., 9 6 10 1 duce it to farthings and add it to 

Sub., 2 17 2 3 the Iqr., giving 5qr.; then say 

Rem., 6 9 7 2 ^^^' ^^^ ^^^' ^^^^'^ 2^^- ^^^^^ 
as one of the lOd. has been em- 
Proof, 9 6 10 1 ployed, say 2d. from 9d., or, what 

is practically the same, 3d. from 
lOd. leave 7d., and so proceed through the example. 

aoo. Rule for subtracting compound numbers? Frinciple? J301. Proof r 
Explain Ex. 1. Ex. 2. 
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The form of the minuend may be changed and the work per- 
formed as follows (Art. 53, Ex. 28) : 

SECOND OPEKATION. 

£0 8. d. qr. 
Min., 9 6 10 n_( 
Sub., 2 17 2 3 ;~( 

Rem., 6 9 72 = 6 972 



£ 


8. d. qr. 


8 


26 9 5 


2 


17 2 3 



3. 

t. cwt. qr. lb. oz. dr. 

From 12 8322 6 15 

Take 3 19 2 18 8 12 

Rem., 8 9 1 3 14 3 

Proof, 12 8322 615 



. 4. 

lb. oz. dr. 6C. gr. 

6 4 3 1 18 

2 3 6 2 12 

4 4 2 6 



5. 

yd. qr. na. in. 

From 16 1 2 1 

Ta!ke 6 3 12 



6. 
1. m. fiir. rd. yd. ft. in. 

62 4' 27518 
2 2 2 35 2 2 5 







7. 






8. 


From 
Take 


a. 
6 

1 

• 


r. rd. 

2 25 

3 39 

9. 


yd. ft. 
30 4 
5 8 


in. 
134 
140 


gal. qt. pt. gi. 
14 2 3 
5 3 12 

10. 


Min., 
Sub., 


lb. 

6 

3 


oz. dwt. 

5 15 

10 12 


22 
23 




^c. «.ft. cu.ft. cu.in. 
25 4 15 1727 
4 7 5 169 


Rem., 


2 

6 


7 2 
5 15 


23' 
22 


• 




Proof, 





11. 

bush. pk. qt. pt. 

Min., 125 1 5 1 

Sub.^ 24 3 7 1 



12. 

wk. d. h. m. see 

3 4 23 45 30 

1 6 16 30 45 



901. Explain 2d operation in Ex. 2. 
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909* Sometimes, as in the following examples, it is neces^ 
saij to borrow two of the higher denomination of the minuend 
instead of one ; but in all such cases we must carry two to tlie 
next term of the subtrahend ; i. e. we must fay as much as we 

BORROW. 

13. 

rd. yd. ft in. b.c. rd. yd. ft. in. b. q 

From 12 2 6 1)_(10 10 4 17 4 

Take 3 5 2 8 2 1 — J 3 5 2 8 2 



Rem., 7 5 2 9 2 = 7 5 2 9 2 
Proof, 120261 = 10104174 



14. 

a. r. rd. yd. ft. in. a. r. rd, yd. ft. in. 

From 7 2 5 12 4)('6478609 1S6 

Take 13 39 30 8 1431 — 11339308 143 



Rem., 5 1392 9^5 125 = 513 9301 53 

Proof, 72 5 124 = 64 ^7 8609196 

15. 16. 

m. fur. rd. yd. ft circ. deg. m. fur., rd. yd. fi, 

Min., 63701 7 010 0. 1 

Sub., 2 5 5 5 2 2 27 69 3 39 5 2 

Rem., 3 6 5 2 



Proof, 6 3 7 1 

303. To find the time between two dates. 

17. "What is the difference of time between July 15, 1857, 
and Apr. 25, 1862 ? ' Ans. 4yr. 9m. lOd. 

FIBST OPEBATION. SECOND OPERATION. 

yr. m. d. yr. m. d. 

Min., 1862 4 25} (1861 3 24 



2 5 1 ri 

151^^1 



Sub., 1857 7 15 ; "'| 185 6 6 14 
Rem., 4 9 10 = 4 9 "To 



aoa. What is said of borrowing ttoo? Explain Ex. 13. 903. How many 
modes of finding the time between two dates? What are theyf 
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Note. In subtracting an earlier from a later date, it is customary to 
t insider 30 days a month. In the first operation, the number of the year, 
nionth, and day of the month, is used ; in the second, the number of years, 
months, and days that have elapsed since the commencement of the Chris- 
tian era, is used. The two operations give the same result, but the first is 
most convenient, 

18. How long from the battle of "Waterloo, June 18, 1815, to 
the death of Napoleon, May 5, 1821 ? Ans. 5yr. 10m. 17d. 

19. How long from the battle of Lexington, Apr. 19, 1775, 
to the surrender of Comwallis, Oct. 19, 1781 ? 

20. How long from the inauguration of Washington, Apr. 30, 
1789, to the battle of New Orleans, Jan. 8, 1815 ? 

21. How long from the Declaration of Independence, July 4, 
1776, to the present time ? 

22. Daniel Webster was bom Jan. 18, 1782, and died Oct. 
24, 1852 ; at what age did he die ? 

23. A note given July 6, 1857, was paid Sept. 9, 1861 ; how 
long was it on interest ? 

24. Find the time from Apr. 4, 1857, to Dec. 12, 1862. 

25. Find the time from Dec. 16, 1839, to Mar.* 26, 1848. 

26. Find the time from Nov. 13, 1816, to May 12, 1841. 

27. Find the time from June 21, 1842, to Feb. 20, 1860. 

* 

Examples in Addition and Subtraction. 

1. A farmer raised l50bush. 3pk. 4qt. of oats. Having sold 
50bush. 2pk. and used 27bush. Ipk. 4qt., how many has he 
remaining? Ans. 73bush. 

2. Having a journey of 127m. 4fur. lOrd. to perform in 3 
days, I travel 48m. 2fur. 6rd. the first day, and 54m. 4rd. the 
second ; how far must I travel on th^ third day ? 

3. I have one piece of land containing 47a. 3r. 25rd. and 
another containing 25a. 2r. 15rd. ; how much land shall I have 
after selling 37a. 3r. ? 

4. From the sum of 8bush. 3pk. 2qt. Ipt. and lObush. 2pk. 
7qt. Ipt., take the difference between 54bush. Ipk. 3qt. Ipt. and 
49bush. 3pk. 2qt. Ipt. ? Ans. 15bush. Iqt. 

^w — ' III 

903. Whioh ii preferable t How many days am oontiderMi a mouth * 
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5. From the sum of 5rd. Ijd, 2ft 4in. lb.c. and 4rd.. 2yd XV 
9in. 2b.c., take the difTerence between lOrd. 5yd. 2ft. 7in. ^b.o, 
and Ird. 1yd. 1ft. 6in. Ans. Ib.c. 

6. From a piece of silk measuring 49yd. Iqr. 3na. 2in.9 there 
were cut 3 dresses, the first measuring 15yd. 3qr. Ina. lin., the 
second 14yd. 3qr. 3na. lin., and the third 14yd. 2qr. 3na. 2iii. ; 
what remnant remained ? 

7. B sold an ox which weighed 16cwt. Iqr. 151b., and 2 cows 
that weighed 6cwt. Iqr. 101b. and ^cwt. dqr. 201b. ; also 2 swine 
that weighed 4cwt. 3qr. 181b. and 3cwt. 3qr. 24 lb. How much 
more beef than pork did he sell ? 

8. If from 2 casks of wine, containing 63gal. 3qt. Ipt. 3gi. and 
56gal. 2qt. 2gi., there be taken 75gal. 2qt. Ipt 3gL, how many 
gallons, quarts, etc., will remain ? 

9. From a mass of silver weighing 471b. 8oz. 16dwt. 22gr., 
a silversmith made 48 spoons weighing 71b. 8dwt 14gr. and a 
cake-basket weighing 31b. 6oz. 8dwt. I5gr.; how mucb silver 
remained in the mass ? 

MULTIPLICATION. 

304:. In the multiplication of both simple and coospound 
numbers, the nmUiplier is always and necessarily a simple 
abstract number ; for, to attempt to multiply by a concrete num- 
ber, e. g. 4 miles times 10, is, in the highest degree, absurd, 
though it is perfectly proper to say 10 times 4 miles. Xiie pro- 
duct is of the same kind as the multiplicand ; for repi^ting a 
number does not change its nature. 

SOS. The principle is the same as in multip Jeation 
of simple numbers. Hence, 

To multiply a compound by a simple number, 

HuLE. Multiply the lowest denomination in the muMpUcand, 
divide the product by the number it takes of that denomination 

a04:. What is the multiplier in all cases? What the product? fnb» Bula' 
Proof? Explain Ex. 1. 
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to make one of the next higher, set down the remainder, add 
the quotient to the product of the next denominationy and so 
proceed, 

Ex. 1. 

• £ 8. d. qr. First, 7 times 3qr. = 21qr. = 

Multiply 4 6 8 3 5d. and Iqr.; write the Iqr.un- 

By 7 <ier the farthings, and then say 7 

-D J . Q 7^ Jt ^I T times 8d. = 56d., arid 5d. added 
Product, 307 11 . c.^ kjij^ 

^ give old. = 5s. and Id., etc 

Note. Multiplication and division prove each other. It is profitable to 
teach reverse operations simultaneously. 



rd. yd. 
Multiplicand, 5 3 
Multiplier, f^ 

Product, 14 5 

4. 
lb. oz. dwt. 
Multiplicand, 4 6 8 
Jiiultiplier, 


2. 

ft. in. 
1 4 

1 10 

gr- 

20 

4 

8 

dr. 
8 
8 


b.c 

1 
8 

2 
c 


drc 
5 


gal- qt 

6 2 
47 

5. 
lb. oz. dr. 
2 10 6 


3. 

;. pt 

1 



sc. 
2 

1 


gi- 

3 

7 

1 

gr. 
15 
6 


Product, 18 1*15 

6.' 
t. cwt. qr. lb. oz. 
3 15 2 24 15 


7. 

yd. qr. na. 
6 2 3 

9. 
s. ° ' 
8 20 30 


. in. 
2 
9 

// 

25 

10 




8. 
wk. d~. h. m. sec 
1 2 4 45 59 

3 






10. 
gal. qt. pt. gL 
8 3 1 2 
12 




11. 

bush. pk. qt. 
8 3 7 


pt 

1 

11 


- 
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12. 13. 

e cJt- iiLft. ca.in. a. r. rd. yd._ ft. in. 

12 7 15 1725 7 3 39 30 8 143 

4 4 



14. The Jyd. in the pro- 
a. Tf rd. yd. ft. duct equals 4Jft., i. e- 
8 2 2 4 2 5 8 4ft. 72in. ; the 4ft. put 
12 with the 6ft. make 1 Oft .^ 

4 8 ' 3 1 8 7 J 6 In. ^^ ^7^' ^^ 5 *^^' ^"^^■" 

or, 43 3 18 8 1 72 ly, putting the 1yd, 

with the 7yd. gives 8yd. 
and the whole product, .'.y is 43a. 3r. 18rd. 8yd. 1ft. 72in.9 Ans. 

15. 16. 

m. for. rd. yd. ft. in. b.c a. r. rd. yd. 

2 3 3 4 16 1 7 2 20 25 

7 9 

17. Bought 5 loads of wood, each measuring Ic 5c. ft;. 8cu. ft, 
at $6 per cord ; what was the quantity bought and the cost of 
the whole? Ans. 8c. 3c. ft. 8cu.fL; $50. 62 J. 

18. If a ship sail 2** 30' 20" per day, how far will she sail iu 
8 days? 

19. Multiply 8m. 6fur. 12rd. 3yd. 2ft. 6m. lb.c, by 6. 

20. If a man travel 25m. 6fur. 25rd. per day, how far will he 
travel in 9 days ? 

21. If the crop of hay on 1 acre is 2t 15cwt 2qr. 12^1b., 
what will be the crop on 10 acres ? 

22. What cost 7 yards of cloth, at 15s. 6d. 3qr. per yard ? 

23. How much wine in 3 casks containing 28gal. 3qt. Ipt 2gi. 
each ? 

24 Multiply 9m. 7fur. 8ch. 3rd. 1511. 6in. by 8. 
25. Multiply 3circ 5s. 25*» 18' 25" by 9. 

306f To multiply by a composite number : 

Rule. Multtply ly the factors of the multiplier (see Art 61). 
^ ■ 

•09. Explain Ex. 14. 906. Bule when the mnltiplter If oompoiiter 
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t6. Multiply 41b. 8oz. IGdwt. 20gr. by 73. 

. lb. oz. dwt. gr. 
Multiplicand, 4 8 16 20 
1st Factor of Multiplier, 8 

Partial Product, 37 10 14 16 
2d Factor of Multiplier, 9 

Product, 8 41 12 

W. Multiply 7£ 68. 8d. 2qr. by 54. 

28. Multiply 8bush. 3pk. 4[t. Ipt. by 81. 

29. Multiply 61b 4^ 75 29 6gr. by 49. 

307. To miiltiply when the multiplier is large and 
:iot composite. 

30. Multiply 3t. 4cwt- 2qr. 61b. 8oz. 44r. by 23. 

FIBST OFBBATION. 

t cwt. qr. lb. o«. dr. 

3 4 2 6 8 4 Multiplicand. 



2211320 9 1 2 = 7 times multiplicand. 

3 

67 15 3 11 13 4 = 2 1 times multiplicand. 
6 9 13 8 = __2"times multiplicand. 

74 43 2413 1 2 = 2 3 times multiplicand, Ans. 

First multiply by 21, i. e. by 7, and that product by 3 ; then 
add twice the multiplicand, and thus multiply by 23. 

SECOND OPEIUTION. 

t. cwt. qr. lb. oz. dr. 
3 4 2 6 8 4 MultipUcand. 

6 



19 7' 1 14 1 8 = 6 times multiplicand. 

4 

77 9 2 6 6 = 24 times multipHcand. 
342 6 8 4=1 time multiplicand. 

74 4 3 24 13 12 = 2 3 times multiplicand, Ans. 

Here we multiply by 24, i. e. hj 6 and 4 ; then sukrcici tbtt 

muUiplicand. ' 

15 
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The foregoing pla i may be indefinitely modified ; hence this 
general direction : 

Multiply hy two or more numbers whose^product is nearly the 
muUipUery and add to, or subtract from^ the product such numbers 
€U the case may require. 

31. Multiply 15yd. 2qr. Ina. by 47. 
82. Multiply 27gal. Iqt Ipt 2gi. by 43. 
33. What is the cost of 753 acres of land, at 4£ 10s. 8d. 2q];. 
per acre ? 

OPERATION. 

£ B. d. qr. 
4 10 8 2 

10 



45 Z 1 = costoflOa. 
IjO 

453 10 10 = cost of 100a. 

7 



8174 15 10 = cost of 700a. 
22 6 15 5 = costof50a. 
13 1 2 1 2 = cost of 3a. 



3 415 3 4. 2 = cost of 753a., Ans. 

Multiply by 100, i. e. by 10 and 10 ; then multiply the cos^ 
of 100 acres by 7, the cost of 10 acres by 5, and the cost of 1 
acre by 3, which will give the cost of 700, 50, and 3 acres, sev- 
erally ; finally, add the cost of 700, 50, and 3 acres together, an(^ 
thus find the cost of 753 acres, the answer. 

34. If 1 acre of land yield 54 bush. 3pk. 6qt Ipt of com^ 
what will 643 acres yield ? * 

35. If a man travel 33m. 6fur. 35rd. 5yd. 2ft. llin. each day, 
how far will he travel in 313 days ? 

36. If a ship sail 2° 40' 30" each day, how far will she sail ir 
127 days ? 

37. How much wine in 157 casks if each cask containfl 53gaL 
Sqt. Ipt 2gi. ? 

907. Mode of multtplying when the multiplier is large and not composite: 
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908. To find the difference of the time of day in 
two places, at the same absolute moment of time, when 
the longitude of each place is known. 

Since the sim appears to go from east to west round the earth, 
860** (Art. 109), in 24 hours, it appears to go ^ of ^^0^ viz. 
15^ in 1 hour, and, consequently, 1^ in i^^ of 1 hour, viz. 4 
minutes, and 1' of distance in ^ of 4 minutes, viz. 4 seconds. 
These facts giv6 us the following 

TABLE OF LONGITUDE AND TIME. 

360® of longitude = 24 hours, or 1 day of time» 

15** of longitude = 1 hour of time, 

1® of longitude = 4 minutes jof time, 

1' of longitude = 4 seconds of time, 

V of longitude = ^ of a second of time. 

88. When it is 12 o'clock, noon, at Washington, what time is 
it at London, Washington being 77** 2' 48" west of London ? 

OPERATION. Since l" of longitude makes 

a difference of ^ of a second 
of time, 48" of longitude give 
Jj^ = 3j^sec. of time, and for 
5h. 8m. 1 l^sec Ans. a like reason 2' of longitude 

give 8sec. of time, which added 
to the 3^sec previously obtained give 11 Jsec, and, finally, 77** 
of longitude give 4 times 77 = 308m. = 5h. 8m. of time; 
.*. the (^fference in time between London and Washington is 5h« 
8m. ll^^sec, and as London is farther east than Washington, the 
hour of the day is later in London than in Washington, i. e. it is 
8m. llj^sec. past 5 o'clock in the afternoon at London when it 
is noon at Washington. Hence, 

Rule. Multiply the difference of longitude, expressed in 
degrees^ minutes^ and seconds^ iy 4, and the product wiU he the 
difference, in timcy expressed in minutes^ seconds, and QOths of 
a second. 

908. How fiir does the sun appear to more in one honr? Which way? Gire 
the table of longitude and time. Role for finding dlflbrence in time of two placet 
when the longitude of each is known f 



o / // 

77 2 48 

4 
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NoTB. 1. The place most easterly, has its hour of the day, at a girea 
moment, latest ; i. e. the day begins first, noon comes first, and the day 
closes first at <the place most easterly. 

39. The longitude of Boston is Tl"" 4' 9" west, and that of 
Washington is 77** 2^ 48^' west ; what is the difference in the 
time of the two places, and what time is it in Washington, at 3 
o'clock, p. M., in Boston ? 

By suhtraction, the difference of longitude is found to be 5^ 
58^ 39'^, .*. the difference in time is 2dm. 54fsec., and at 3 in 
Boston it is 36m. and df sec. past 2 in Washington, Ans. 

40. The longitude of Paris is 2** 20' 15" east, and that of 
New York, 74® 0' 3" west from Greenwich ; what is the differ- 
ence in time in the two places ? Ans. 5h. 5m. 21^sec. Ans. 

NoTB 2. Since Paris is in east longitude, and Kew York in west, theiF 
difference in longitude is found by adding 2*> 20^ 15" to 74*> (/ 3". 

41. What is the difference in time between Philadelphia^ 
75** 9' west longitude, and Chicago, 87** 35' west longitude ? 

42. What is the difference in time between New Orleans^ 
90* 7' west, and St Petersburg, 29** 48' east longitude ? 

k 43. What is the difference in time for 90° in longitude ? 

DIVISION. 

300. Here, as in the three preceding sections, the 
principle is the same as in the corresponding operation 
in simple numbers. Hence, 

To divide a compound by a simple number, 

BuitE. Divide the highest denomination of the dividends and 
%et down the quotient ; if there is a remainder, reduce it to the 
next lower denomination ; to the resuU add the given quantity of 
that denomination^ and divide as l>eforej setting down (he quotient 
and reducing the remainder, etc, 

208. Which has the hour of the day latest, the most easterly or most west* 
vrly place? How is the diflference in longitude found when one place is in east 
and the other in west longitude? 209. Bule for diriding a Compound hj a 
Simple Number? Frinoipto? 
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Ex. 1. Divide 30£ 7s. Id. Iqr. by 7. 

OPERATION. 

£ 8. d. qr. 30£ -r- 7 give a quotient of 

7 ) 30 7 1 1 4£ and a remainder of 2£ ; 2£ 

~~7 g g g ^^^ reduced to shillings and added 

n ' to 7s. give 47s., which, divided 

' by 7, give a quotient of 6s. 

3 7 11, Proof. aji(j ^ remainder of 5s., etc 

2. Divide Ifiir. 9rd. 2yd. Oft. 9in. Ib.c. \j 5. 

Ans. 9rd. 4yd. 2ft. 6in. 2b.e. 

3. Divide 26gal. 2qt Opt. 2gi. by 7. 

Ans. 2gal. 3qt* Ip^ 2gi^ 

4. Divide 18 lb. loz. 15dwt. 8gr. by 4. 

5. Divide 171b. 5g 15 19 lOgr. by 6. 

6. Divide 30t. 5cwt. 3qr. 241b. 12oz. by 8. 

7. Divide 60yd. 2qr. 3na. by 9. 

8. Divide 3wk. 6d. 14h. 17m. 57sec. by 3. 

9. Divide 57drc 2s. 25*» 4' 10" by 10. 

10. Divide 107gal. Iqt. by 12. 

11. Divide 98bush. 3pk. 2qt. Ipt. by 11. 

12. Divide 51c. 7c.ft. 15cu.ft. 1716cu.in. by 4. 

13. Divide 16a. 1yd. 4ft. 70in. by 2. 

14. Divide 37t. 12cwt. 3qr. Sib. lOoz. 4dr. by 9. 

15. fllvide 71a. 3r. 14rd. 8yd. 1ft. 72in. by 6. 

16. K 9 silver spoons weigh lib. 4oz. 17dwt. 12gr., what is 
the weight of each ^poon? Ans. loz. 17dwt. 12gr. 

17. K a family use 29gal. 3qt. 2gi. of molasses in 6 months, 
what is the average per month ? 

18. If lOt 18cwt Iqr. of hay is harvested from 5 acres, what 
is the crop on one acre ? 

19. If € boxes of sugar weigh 2t. 7cwt. 2qr. 101b., what is the 
weight per box ? 

20. If 9 grain-bins contain 143bush. 2pk. 2qt. Ipt. of grain, 
what does one bin contain ? 

21. If a man travel 212m. Ifur. 26rd. 2yd. in 7 days, what 
distance does he travel per day ? 

22. Divide 96£ 5s, 7d. 2qr. by 10. 

15* 
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SI10« To divide by a composite number, we may 
divide by its factors, as in division of simple numbers 
<Art. 79). 

23. Divide 841 lb. Ooz. 12dwt. by 72. 

lb. OS. dwt. gr. 

9 ) 841 12 First divide by 9 and 

8)87 10 14 16 then the quotient by e, 

' and thus by 72. 

4 8 16 2 0,Ans. ^ 

24. Divide 896£ 2s. 8d. by 54. 

25. Divide 725bu8h. Opk. 6qt. Ipt. by 81. 

26. Divide 897 lb llg 75 IB 4gr. by 63. 

27. Divide 958m. 5fiir. 5ch. 12 li. 5^in. by 48. 

911* When the divisor is large and not composite, set 
down the work of dividing and reducing. There is no 
device for rendering the operation easier. 

28. Divide 135bush. 3pk. 3qt Ipt by 47. 

bash. pk. qt pt 

47)135 3 3 1 ( 2bush. 3pk. 4qt. Ipt, Ans. 
94 



4 1 bush. 

4 

\^^ -r^ Having found that 47 is oon- 

\^\ twned twice in 135, multiply 47 

. by 2, and subtract the product, 

2 6 pk. 94^ from 135, which leaves a re- 

5 mainder of 41 bushels ; reduce 

2 1 1 qt tbe 41 bushels to pecks, and add 

18 8 ' the 3 pecks, making 1 67 pecks ; 

- ^ q ^ tben divide the 167 pecks by 47, 

Q ^ ' and so continue the process till 

the work is done. 

4 7pt 

47 



r!10. Rule for dividing by a composite number? 311. Method of dividinf 
when tlio divisor is large and not composite? Is tliere no easier mode? 
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29. If 587 yards of doth cost 662£ 4s. 2d. Iqr., what is the 
price per yard ? 

30. Divide 1129gal. Ipt. 3gi. by 73. 

31. A farmer raised 35334bush. 3pk. 3qt. Ipt of com on 643 
acres of land ; how much was the yield per acre ? 

32. Suppose a man should travel 10599m. Ofur. 14rd. 4yd. 2fl. 
5in. in 313 days, what distance would he travel per day ? 

33. In 127 days a ship sails lis. 9** 43'. 30"; what is the dis-. 
tance per day ? 

312. To find the difference in the longitude of two 
places, when the difference of time is known. 

34. When it is 12 o'clock at Washington, it is 23m. 54^sec. 
past 12 at Boston; what is the difference in the longitude of 
the two places ? 

OPERATION. First divide the 23m. by 

m. sec. 4, because 4m. of time make • 

4 ) 2 3 5 4f a difference of 1** of longi- 

5« 5 8' 3 r Ans. *«^®-. Jhis gives 5^ and a 

remamder of 3m. The 3m. 
and'54§8ec = 234fsec. The 234fsec. divided by 4, because 
48ec. of time make a difference of 1' of longitude, give 58' and 
a remainder of 2f sec Finally, reduce the 2Jsec. to 60ths of a 
sec. and divide by 4, and the quotient is 39'' ; i. e. the difference 
in longitude between Boston and Washington, is 5® 58' 39"^ 
Ans. Hence, 

Rule. Divide the difference in time, expressed in minutes, 
secondsy and 60ths of a secondy hy 4, and the quotient is the dif" 
ference in longitude, expressed in degrees, minutes, and seconds. 

- 35. Paris is 2® 20^ 15" east of Greenwich ; how many degrees 
west of Greenwich is New York, the difference in time between 
Paris and New York being 5h. 6m. 21isec. ? Ans. 74*» 0' 3". 

Note. The difference in longitade between Paris and New York if 
found to be 76° 20' 18'^ and this diminished by 2° 20' 15^', the east longi- 
tude of Paris, gives 74° 0' 3'' for the west longitude of New York. 

a 13. Bule for finding the difference in the longitade of two plaoes, when 
the difference in time is known? 
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86. The difference in time between Philadelphia and Rome 
is 6h. 50m. 80f sec. ; Philadelphia is 75"* 9' west ; what is the 
longitude of Borne? Ans. 12'' 28' 40'' east. 

87. A message telegraphed from St. Petersburg, 29^ 48' east, 
at 12 o'clock, noon, was instantly received at Paris at lOh. 10m. 
9seo., A. M., of the same day ; what is the longitude of Paris ? 

SB. At sun-rise in Astoria, Oregon, the sun is about 3h. 49ni. 
16seo. high at Eastport in Maine ; what is the difference in 
longitude ? 

89. What is the difference in longitude between the Cape of 
Good Hope and Cape Horn, if a meteor seen at midnight at 
Gk)od Hope is so high as to be seen at the same moment at Cape 
Horn, the time at Cape Horn being 17 minutes past 6 in the 
evening ? * Ans. ^5^ 45\ 

DUODECIMALS. 

913. Duodecimals are compound numbers in which the 
scale is uniformly 12. 

This measure is usually applied to feet and parts of a foot, 
and is used in determining distances, areas, and cubic contents. 
The denominations are feet (ft.), inches or primes Q, seconds 
CO, thirds O, fourths (""), etc The accents, ', ", '", used to 
designate the denominations are called indices. 

314. The foot being the unit, the denominations have the 
relations indicated bj the following 

TABLE. 
1' = -^ of a foot 

1" =^of 1' ='^of ^ of 1ft. = Yhf of afoot 
1'" =-iV of 1" = T^ff of yj, of 1 ft;. = tVj¥ of a foot 
r" = tIj of 1'" = T^ff of T^inf of 1 ft. = j^^^ of a foot 
etc. etc. 

Thus 12 of any lower denomination make 1 of the next 

higher ; e. g. 

12"" = 1'", 12'" = 1", 12" = 1', 12' = 1ft. 

S18. What are duodeoimalg ? To what applied? For what used? The do* 
nominatioiu? How designated? Idl4. The unit, which denomination ? 
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Addition and Subtraction. 

ftld. Addition and Subtraction of duodecimals are 
performed as the like operations of other compound 
numbers. 

Ex. 1. Add together 3ft. 6' 8" 4'" 7'''', 9ft. 7' 8" 2''' 5''", and 
4ft. 9' 8'' 10'" 8"". 

OPERATION. Having arranged the num- 

3 6' 8'' 4f'' T"' bers as in addition of com- 
9 7 8 2 5 pound numbers, we find the 

4 9 8 10 8 sum of the lowest denomina- 
Sum, 18 1 5 i tion to be 20"" = V" and 8"", 

.'. set the 8'''' in the column 
of fourths, and add the V to the thirds, and so proceed till all. 
the colunms are added, and so obtain 18ft. 0' 1" 5'" %^"\ Ans. 

2. From 6ft. 8' T' r' ^''tate 1ft. 6' 9" 2'" V"'. 

As 8'"' cannot be taken 
from S"'', add 12''" to the 3"",, 
making 15"", and then take 
8"" from the sum, giving a 
remainder of 7""; then take 
3'" from 9"' or 2"' from 8"', 
giving 6"' by either process, 
and so proceed. 

3. Add lOft. 6' 4", 12ft. 9' 8", and 7ft. 10' 11". ' ' 

4. Subtract 3ft. 8' 4" 3'" from 9ft. 4' 6" 1'". 

Multiplication. 

316. Multiplication of duodecimals is like multipli- 
cation of other compound numbers, except that, when 
both factors are in the form of compound numbers, it is 
required to find the denomination of the product. 

In this investigation, for the sake of convenience, we familiarly 
speak of multiplying feet by feet, feet by inches, inches by 

ai5. Addition and Snbtraction, how performed? J816. What In Uoltiplica- 
tion is peculiar? What is the multiplier itrictly? Why do we speak of multi- 
yi) iug feet by feet, feet by inches, etc? 
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inches, etc., though here, as everywhere (Art. 204), the mnlti- 
plier is strictly an abstract number ; e. g., suppose a bbard is 
10 feet long and 1 foot wide, it evidently contains 10 sqaare 
feet, and if it is 10 feet long and 2 feet wide, it as evidently 
contains 2 times 10 square feet = 20 square feet (Art. 101), 
though it would be nonsense to affirm that it contains 2 feet 
times lO^feet ; still, we are accustomed to say that the area 
of a board is equal to its length multiplied by its breadth. 
Again, if a board is 10 feetf long and 1 inch wide, it contains 
1^ as many square feet as it is feet in length; i. e. it contains 
xV of 10 square feet = i^sq. ft. = 10' ; and if the board is 
10ft. long and 21n. wide, it contains -^ of lOsq. ft. = f ^ of 
a sq. ft. = l-]^sq. ft. = 1 ft. and 8'* This illustration can 
be carried to any extent. 

817. Since V = tV^-j 1" = xirftM ^ = ttW^-j etc., 
whether the measure is linear, square, or cubic, it follows that 
1' in linear measure, is a line^ iV of a foot in length ; in square 
measure, 1' is an area^ 1 foot long and one inch wide, and 1" 
is an area 1 inch square ; in cubic measure 1' is a solid^ 1 foot 
long, 1 foot wide, and 1 inch deep, 1" is a solids 1 foot long, 
1 inch wide, and 1 inch deep, and V^' is a cubic inch; etc. 

S18. Let us now determine the denomination of the prod- 
uct obtained by multiplying any two denominations together. 

PHILOSOPHICALLT. FAMILIABLT. 

2 units X 3 units = 6 units, i. e. 2ft. X 3ft. = 6ft. 
2 " X A unit = T%- unit, i. e. 2ft. X 3' = 6' 
2 " X T^ " = xf f " i- e. 2ft. X 3" = 6" 

etc. etc. 

■^ unit X h unit = yf^ unit, i. e. 2' X 3' = 6'^ 

A " X tIt " = ttVit " i. e. 2' X 3" = 6'" 

A " X T7^ " = znrfir^ " i- e. 2' X 3"' = &'" 

etc. etc. 

yfr ™it, X xii- «ni* = ^xrf to ^^% i- e. 2" X 3" z=. &'" 
xfiT " X tVVb " = Y^^2 " i- e. 2" X ^"' = 6'"" 
Th "XjHT^" =imrfFw" i.e.2" X8"'' = 6""" 

etc. etc. 

*217. What is 1' in linear measure ? 1' in square measure ? 1'' in square 
measure? 1' in cubic measure? 1"? 1"'? 1""? 
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Hance, to determine the denomination of the product 
of two factors in duodecimals, 

Bulb. Add the indices of the two factors together^ and the 
9um wiU he the index of he product, 

Ex. 1' A board is 6ft. 7' 9" in length and 2ft. 7' 5" in breadth ; 

what is its area ? 

First, 9" X 2=18" 
= 1' 6"; the 6" we write 
under the seconds, and 
reserve the 1' to add to 
the next product, thus, 
7' X 2 = 14', which in- 
creased by the 1' previ- 
ously obtained gives 15' 
= 1ft. 8' ; the 3' is writ, 
ten down, and the 1ft. is carried to the product of the feet, mak- 
ing 13ft. In like manner we multiply by the 7' and then by 
the 5", setting the partial products as in the margin. Finally, 
the sum of these partial products is the product sought. Hence, 

319. To perform Multiplication of Duodecimals, 

BuLE. ^ the rule for mukipliccUion of compound numbers^ 
mtiUiply the multiplicand by each term in the mtdtiplier, and write 
the terms of the several partial products in the order of their values, 
so thai similar terms shall stand in a column together; the sum of 
the partial products will be the entire product. 







OPERATION. 








6 


7' 


9" 








2 


7' 


5" 








13 


3' 


6" 








3 


10' 


6" 


3'" 








2' 


9" 


2'" 


9"" 


Ans. 


17 


4' 


9" 


5'" 


9"" 





2. 










3. 




Multiplicand, 3 
Multiplier, 2 


4' 
8' 


6" 
5" 






4 
2 


8' 
3' 


9" 
7" 


6 
2 


9' 
3' 
1' 


0" 
0" 
4" 


0'" 
10"' 


» 

6"" 


9 
1 


5' 
2' 
2' 


6" 

2" 3'" 

9"- 1'" 3"" 



//// 



Product, 9 r 4" 10'" 6"" 10 10' 5" 4'" 3 

4. What quantity of boards will be required to lay a floof 
12fL 6' 4" long and 8ft. 3' 6" wide? Ans. 103ft. 10' 6" 2' 



ifff 



J818. Bule for determining the denomination of a product? Explain philo* 
vophioallx and fkmiliarly. 219, Bale for mttltip^ication of dnodecimalaf 
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5. What are the contents of a granite block that is 6ft 8^ long^ 
2ft. 4' wide, and IfL 3' thick? 

Ans- 18ft. 2r 9". (See Art 104). 

6. How numj feet of flag-stone in a walk 15ft. 6^ long and 
dft.4'wide? 

7. How many solid feet of marble in a block that is 8ft. 3' 
long, 3ft. 6' wide, and 1ft. 4' thick ? 

8. How manj cubic feet of earth must be removed in digging 
a ceUar 15ft.^' long, 12ft. 8' wide, and 6ft. 8' deep ? 

9. How many feet in a stock of 8 boards, that are 10ft.. 8' 
long and 10' wide? Ans. 71ft. 1' 41'. 

10. How many feet of boards 1' thick can be sawed from a 
a stick of timber that is 12ft. 8' long, 10' wide, and 8' Al' thick, 
provided no timber is destroyed by the saw-cut ? 

11. How many cords of wood in a pile that is 18ft; 6' long, 
6ft. 8' high, and 4ft;. wide ? 

12. How many square yards of carpeting will cover a room 
that is 18ft. long and 16ft. 6' wide? 

13. Multiply 3fL 6' 4" by 8ft. 9' 6". 

Division. 

390. Division of duodecimals is like division of other 
compound numbers. 

Ex. 1. Divide 24ft. 10' 10" 4'" by 7. Also by 9. 

OPEBATION. OPEBATION. 

7 ) 24 10' 10" ^" 9 ) 2 4 10' 10" 4" 

Ans. 3 6' 8" 4'" "2 9^^ 2" 5'" 9"" 4""' 

2. , ' 3. 

8 ) 3 1 6' 8" 8'" 6)45. 4' 1" 6'" 

■ ■ ■ " ' • . .1. .1 . 

Note. When both dividend and divisor are expressed as compoan^ 
numbers, they may be redaced to the smallest denomination in either ; after 
which divide, and the quotient will be units, i. e. feet; thus, 68ft. 1(K S'' 
divided by 2ft. S'' equals 9920^' ^ 384^^ = 25} J, i. e. 25ft. 10^, Ans. 

JSao. How is division of duodecimals performed? How when the diTisor ii 
compound? 
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4. The area of a floor is 197fl. 1' 8'', and the length of the 
floor is 15ft. 8'; what is its width? Ans. 12ft. 7'. 

5. The area of a garden walk is 89ft;. ^ and its width is 2ft. S'l 
what is its length? 

Miscellaneous Examples in Compound Numbebs. 

1. If 152bash. 3pk. 3qt. Ipt. of wheat grbw on 9 acres of 
land, how many bushels grow on 7 acres ? 

2. A man having 207m. 4fur. 25rd. lyd. to travel in 6 days, 
goes 30m. 3fur. 25rd. '5yd. on the first day, and 33m. 4ftir. 20rd. 
4yd. on thq second day ; how far per day must he travel to finish 
the journey in the renudning 4 days ? 

3. Multiply 3£ 15s. 6d. Iqr. by 857, and divide the product 
by 157. 

4. I have a stock of 9 boards, which are 12ft. 8' long and lO' 
wide. With these boards I wish to lay a floor 15ft. in length ; 
how wide can I make it ? 

5. If 1 cubic foot of water weighs 621b. 8oz., and if a cubic, 
foot of granite weighs 2^ times as much, what is the weight of a 
block of granite 12ft. long, 1ft. 8^ wide, and 9' thick ? 

6. From the sum of 3wk. 6d. 16h. 20m. 18sec and 2wk. 3d. 
18h. 50m. 40sec. take the difference between 6wk. 5d. 8h. 25m. 
30sec and 5wk. 2d. 22h. 18m. 15sec. 

7. What is the difference in time between Amsterdam 4® 44' 
east longitude, and Annapolis 76^ 43' west longitude? 

8. When it is noon in Dublin, 6® 1' 13" west longitude, it is 
10m. and 16|fsec. past 8 o'clock in the evening in Peking; 
what is the longitude of Peking ? 

9. How many days, hours, etc., from 30m. 20sec. past 3 o'clock, 
p. m., Feb. 8, 1864, to 40m. 25sec. past 8 o'clock, a. m., July 4, 
1864, reckoning each month at its actual length ? 

10. Bought 3cwt. 2qr. 181b. of sugar at 8Jc. per pound, arid 
sold \ of it at 8c and the remainder at 9^0. per pound ; what 
was gained by the transactions ? 

11. What is the value in Avoirdupois Weight of 241bb 60* 
12dwt. 20gr. Troy Weight ? 

16 
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12. How long a time will be required for one of the heavenljr 
bodies to move through a quadrant of a drde, if it mores at the 
rate of 1' ^" per minute ? 

18. The distance from Eastport, Maine, to San Francisco, 
California, is about 2760 miles. If a man, starting from £ast- 
port, travel toward San Francisco for 75 days, at the rate of 
24m. dfur. 20rd. per day, how &r will he then be from San 
Francisco ? 

14. A certain island is 75 miles in circumference. A and B, 
starting at the same time, and from the same point, and going in 
the same direction, travel round this island, A at the rate oi 
24m. 8fur. lOrd., and B at the rate of 15m. 6fur. 20rd. per daj ; 
how far apart are A and B at the end of five dajs ? 

15. A merchant bought 125 barrels of four, at 1£ 15s. 6d. 
per barrel, and afterward exchanged the flour for 260 yards of 
broadcloth, which he sold at 18s. 9d. 8qr. per yard; did he 
gain or lose, and how much ? 

16. How many feet of boards will be required to make 12 
boxes whose interior dimensions are 5ft. 6', 4ft;. 9', and 8ft. 8', 
the boards being 1' in thickness? 

17. How many feet less are required to make 12 boxes whose 
exterior dimensions are like the interior of those in Ex. 16, the 
boards being of the same thickness? Ans. lllft^ 4^ 

18. What is the difference of the capacities of the two sets of 
boxes described in Ex. 16 and 17? Ans. 122ft. 10'. 

19. How many times will a wheel 9ft. 8in. in circumference 
turn round in running frt)m Boston to Worcester, a distance of 
44m. 4fur.? 

20. How many gallons, wine measure, in a water tank 4ft. 
6in. long, 8ft. 8in. wide, and 8ft;. 9in. deep ? 

21. If a teacher devote 5h. 80m. per day to 50 pupils, what 
is the average time for each pupil ? 

22. If a man, employed in counting money from a heap, count 
75 silver dollars each minute, and continue at the work 12 hours 
each day, in how many days will he count a million of dollars ? 

28. How many pounds of iron in one scale of a balance, will 
poise 75 pounds of gold in the other scale ? 
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i 
PERCENTAGE. 

331. Peb cent, is a contraction of per centum, a Latin 
phrase which means by the hundred ; thus, ten per cent, of a 
bushel of com means ten one-hundredths of it ; i. e. ten parts 
out of every hundred parts ; six per cent of a sum of money, 
is six one-hundredths of the sum, i. e. $6 out of every $100 ; etc. 

NoTB. Instead of the words per cent., it is customary to use this sign^ 
^ ; thus, 6 per cent, is written 6^ ; 4^ per cent, 4^%- 

333* The Rate per cent, is the number for each hundred; 
thus, 6^ is x$Tr?^^ •^^9 ^* ^* ^ parts for each hundred parts. 

333. The Peboentage is the sum computed on the given 
number ; thus, the percentage on $200 at 6 per cent, is $12. 

324:« The Base of percentage is the number on which the 
percentage is computed ; thus, $200 is the base on which the 
percentage is computed in Art. 223 ; a bushel of com is the 
first base mentioned in Art 221. 



The rate per cent., being a certain number of ton- 
dredths, may be expressed either decimally, or by a common 
fraction, as in the following 

TABLE. 

Decimals. Common IW^tio^ 

1 per cent is .01 = 

2 per cent. .02 = 
\ 5 per cent. .05 = 

6 per cent .06 = 

10 per cent .10 = 

50 per cent .50 = 

100 percent 1.00 = 

125 per cent 1.25 = 

6i per cent .0625 =: ^i = A, 

8i per cent .08 J =a 8J = A 

12J per cent .125 =^ ^^l = i. 

etc. etc. 
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NoTB. When the pef cent, is expressed bj a dedmal of more than S 
places, the figures after the second decimal place most be regarded as parts 
of 1 per cent. ; thus, (in the last line of the foregoing table,) .125 is 12^ 
or 12^ per cent 

Ex. 1. Write the decimal for 4 per cent Ans. .04. 

2. Write the decimal for 8 per cent ; 12 per cent ; 16^ pei 
cent ; 25 per cent ; 72 per cent 

3. Write the common fraction for 16§ per cant ; 20 per cent. ; 
88^ per cent ; 75 per cent 1st Ans. ^. 

Pboblem 1. 

336* To find the percentage, the base and rate per 
cent, being given. 

Ex. 1. B had $175, but lost 8 per cent of it; how many 
dollars did he lose ? - 

$ 1 7 5 Smce 8 per cent is .08 = ^,* the 

..08' loss is found by multiplying $175 by 

$ 1 4.0 0, Ans. .08 or by A. Hence, 

BuLE 1. Multiply the hose hy the per cent, written decimally ; or, 

EuLE 2. Find iuch part of the base as the rate is of 100 
(Art 151). 

2. A farmer having 48 sheep, lost 25 per cent of them ; how 
many did he lose ? 

By Rsde I. By Rule 2: 

48 .25 = TJyV = J. 

.2 5 i of 48 = 12, Ans. 

2 4 Or, 48 X i = 12, Ans. 

96 



1 2.0 0, Ans. 



921. Meaning of per cent? JSaa. Mate per cent? 223. Percentage? 
224. Base of percentage? 226. In what ways may the rate be expressed? 
If expressed decimally by more than two figures, what are the figures after the 
s«eond decimal place? 220. Bule for finding percentage when the base and 
lute are given? Second Rule? 
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3. What is 6 per cent, of $250 ? Ans. $15. 

4. What is 8 per cent, of f250 ? 

5. What is 12 J per cent, of $500 ? Ans. $62.50. 

6. What is 8^ per cent, of GOObush. of wheat ? 

Ans. 50bush. 

7. What is 16§ per cent of 1200 lb. of cheese? 

Ans. 2001b. 

8. A farmer cultivates 25 acres of com this year, and intends 
xo cultivate 20 per cent more next year ; how many acres does 
he intend to cultivate next year ? ' Ans. 30. 

9. In' an orchard of 900 trees, 33^ per cent are. peach trees; 
how many peach trees are there in the orchard ? 

10. A teacher pronounced 56 words for his pupils to spell^ 
but 14^ per cent were mis-spelled; hownnany words were mis- 
spelled ? 

11. Only 66§ per cent of a dass of 27 pupils solved a problem 
given them for a lesson ;* how many of the class failed ? 

12. The population of a certain city is 18775, What will it be 
in one year from this time if it gains 8 per cent. ? 

13. The population of a certain State is 1376875, what will it 
be in one year if it loses 12 per cent ? 

14. A and B commenced business, each with $8456. A gained 
25 per cent and B lost 12 per cent. ; how much was A then worth 
more than B ? 

15. A speculator paid $56895 for a lot of flour, and lost 9 per 
cent ; for what sum did he sell the flour ? 

16. One acre of com yields 80 bushels, and another acre 20 
per cent more ; how many bushels does the second acre yield ? 

Fboblem 2. 

337. To find the rate per cent, when the base and 
percentage are given. 
Ex. 1. One dollar is what per cent, of $4 ? 

4)100 One dollar is J of $4, and J reduced 

r^ . to a decimal is .25 ; i. e. $1 is 25 per 

^ 0, Ans. ^gj^^ ^f ^^^ rpj^^ g^jj^^ j^g^j^ jg obtained 

by multiplyiiig $1 by 100, and dividing the product by 4. Hencd, 

16* 
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BuLE. MuUipfy the percentage hy 100, and divide the produdt 
hg the base. 

NoTB. This rule is the oonyene of that in Art 226 ; 1hiifl/25 per cent 
of $4 18 $4 X .25 B $1 ; and, oonTonely, $1.00 -r $i « .25, i.e. 25 per cent 

2. What per cent of $150 is $18? 

1800 -^ 150 = 12 per cent., Ans. 
8. What per cent of $300 is $19 ? Ans. 6^ per cent. 

4. What per cent of $350 is $43.75 ? Ans. 12]^ per cent 

5. What per cent of $340 is $34? 

6. What per cent of $64 is $16? 

7. What per cent, of $1000 is $5 ? Ans. ^ of 1 per cent. 

8. B inherited $3500, and in 6 months spent $875 ; what per 
cent of his inheritance did he spend? What per cent had he 
remaining ? Ans. Spent 25 per cent, and had 75 per cent 

9. Out of a cask of wine containing 96 gallons, 32 gallons were 
drawn ; what per cent of the whole remained in the cask ? 

10. A merchant having $1000, deposited $650 in a bank; 
what per cent of his monej did he deposit ? 

11. A teacher having a salary of $2400, spends $2000 an- 
nually ; what per cent, of his salary does he save ? 

Fboblem 8. 

338. To find the base when the percentage and the 
rate are given. 

Ex. 1. $6 is 3 per cent of what sum ? 

If $6 is 3 per cent, then 1 per cent is ^ of $6, which is $2, 
and if $2 is 1 per cent, then 100 per cent is 100 times $2, which 
is $200 ; .-. $6 is 3 per cent, of $200, Ans. 

The same result is obtained by first multiplying $6 by 100, and 
then dividing the product by 3 ; thus, $600 -^ 3 =: $200, Ads. 
Hence, 

Rule. Multiply the percentage by 100, and divide the product 
by the rate, 

927. Rule for finding the rate when the base and percentage are known? 
What of this rule, and that in Art. 226? 9J88. Bole for finding the base when 
the percentage and rate are known? 



INTEREST. 187 

2. $9 is 4 per cent, of what sum ? Ans. $225. 

3. $37.50 is 3 per cent, of what sum? Ans. $1250. 
4 $12 is 7 per cent of what sum? Ans. $171.42f. 
5i $8 is 16 per cent, of what sum? 

6. 12 is 3 per cent, of what number? Ans. 400. 

7. 37 J is 6 per cent, of what number ? 

8. 33 is If per cent* of what number? 

9. A farmer bought a farm for $2756, which was 25 per cent 
of his property; what was his property? Ans. $11024. 

10. A man sold 56 geese, which was 28 per cent of his flock ; 
how many geese had he ? 

11. A merchant, having a quantity of flour, bought 600 barrels 
more, when he found that the quantity bought was 75 per cent 
of all he then had ; how many barrels had he before he bought 
the last lot ? Ans. 200. 

12. A teacher saves $400 annually, which is 16f per cent, of 
his salary ; what is his salary ? 

13. The population of a town was 769 greater in 1800 than 
in 1850, and this was an increase of 20 per cent oh the popula- 
tion of 1850 ; what was the population in 1850 ? 

INTEREST. 

239* Intebest is money paid /or the use of money. 

The Principal is the sum for which interest is paid. 

The* Amount is the sum of the principal and interest, 

330* An example in interest is only a question in percentage. 
The principal is the base of percentage (Art 224), the interest is 
the percentage (Art. 223), and the interest on $1 for a year is the 
rate written decimally (Art 222). 

S31« The rate is usually j/^^ef hg law, and a higher rate than 
the law allows is usurg. 
In New England and most of the United States the legcd or 

2S9. What l8 Interest ? What the Principal ? Amount ? Ji30. Interest, 
what relation to percentage? What is the base? The percentage? The rate? 
S31. How is the rate fixed ? What is usuy 7 Name the legal rate in some 
at the States. 
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lawful rate is 6 per cent ; in New York, 7 per cent ; in most of 
the Western States, as high as 10 per cent bj agreement ; in 
Texas, as high as 12 per cent ; in Califomia, any rate bj agrees 
ment, etc On debts in favor of the United States, 6 per cent 
In France and England, 5 per cent 

NoTB. In this treatiM, 6 per cent is understood when no per cent if 
mentioned. 



When the rate is 6 per eent, the interest of $1 for a 
yearisGc; for 2 years, 12c., etc ; forlmonthj-jigof 6c=:5Dtiil]s 
or ^.; for 2 months, Ic. ; 3 months, 1^.; 6 months, 3c; 9 
months, 4^., etc ; for 1 day, ^ of 5 mills = i mill ; for 2 dajs, 
^m.; 3 days, ^m.; 4 days, fm.; 5 days, fm. ; 6 days, Im.; 
7 days, l^m. ; 9 days, l^m. ; 12 days, 2m« ; 24 days, 4nL ; etc, 
etc Hence, 

To find the interest of $1 at 6 per cent, for any time. 

Rule. Take 6c. (= $.06) far each yeoTj Ic. far each 2 months 
in the part af a year, 5 mills (= $.005) far the odd mcnthy 
if there he one, and 1 miU far each 6 days in the part of a 
month, * 

Ex. 1. What is the interest of $1 for 3yr. 9m. ISd.? 

OFEBATIOK. 

$.1 8 = interest of $1 for 3 years. 
.0 4 5 = . «^ *< " « 9 months. 
.0 03 = « « « "18 days. 

$.2 2 8= « " " « "3yr. 9m. 18d., Ans. 
2. What is the interest of $1 for 2yr. 5m. 20d. ? 

OFEHATION. 

$.1 2 = interest of $1 for 2 years. 
.025= « « « « 5 months. 
.0 3 J = « « « « 2 days. 

.148 J = *< « « « "~2yr. 5m. 20d., Ans. 



931. What will be nnderatood when no rate is mentioned ? Ji39» Kule 
for finding the Interest of 91 at 6 per cent. foiTany given time? 
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IToTB. "Witli yery little practice the pupil will, without making a figure, 
mentally detennine the interest of $1 for any length of time. This habit is 
very desirable, as it will greatly facilitate the computation of interest. 

3. What i9 the interest of $1 for 3yr. Im. 15d. ? 

Ans. $187^. 
4 What is the interest of $1 for 1 jr. dm. 29d. ? 

Ans $.079#. 

5. What is the interest of $1 for 4;yr. 2m. 4d. ? 

Ans. $.250}. 

6. What is the interest of $1 for 4yr. 3m. 17d. ? 

7. What is the interest of $1 for 4yr. 9m. 12d. ? 

8. What is the interest of $1 for lOyr. 11m. 7d. ? 

9. What is the interest of $1 for 2yr. 11m. 5d. ? 
10. What is the interest of $1 for lyr. 8m. 3i ? 

333. To find the interest of any sum at 6 per cent, 
for any given time. 

The interest of $2 is evidently twice as much as the interest 
of (1 ; so the interest of $3, $4, or $7, is 3, 4, or 7 times the 
interest of $1 ; and the interest of $2.25 is 2.25 (i. e. 2 and 25 
hundredths) times the interest of $1 ; .*. to find the interest of 
any number of dollars we have only to find the tnferest of $1, 
and then mtdtiply the interest ly the number of doUars in ths 
principaL 

11. What is the interest of $2 for lyr. 5m. 9d. ? 

$ .0 8 6 J = interest of $1 for lyr. 5m. 9d. 
2 

$.173 = interest of $2 for lyr. 5m. 9d., Ans. 

12. What is the interest of $6.50 for 3yr. 8m. 18d. ? 

$.223 = interest of $1 for 3yr. 8m. 18d. 
6.5 



11150 
1338 



$ 1.4 4 9 5 = interest of $6.50 for 3yr. 8m. 18d., Ans. 

939. What is the Note r J833. Rnl« for finding the interest of anf sois at 
6 per cent., for any time? Reaionf 
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18. What is the interest of $300 for 2jr. 7m. 24d. ? 

$.15 9 = interest of $1 for 2jr. Tm. 24d. 
800 . 

$ 4 7.7 = intere8t of $300 for 2jr. 7m. 24d^ Ana. 

14. What is the interest of $700 for Ijr. 9m. 12d. ? 

Ans. $74,901 

15. What is the interest of $400 for 2yr. 6m. 15d. ? 

16. What is the interest of $350 for 3jr. 8m. 24d. ? 

934* The mode of casting interest given in Art. 233 is pefw 
fectly simple, but the product is not changed when the multipli- 
cand and multiplier change places (Art 59, Note). Hence, 

To cast interest at 6 per cent, per annum, on any sum, 
for any time, 

BuLE. MttUiply the principal hy the decimal which represents 
the interest of$l for the given time. 

17. What is the interest of $468 for 2 jr. 6m. lid. .? 

TIBBT OPBSATION. 



$4 6 8. = Principal 
.1-5 1 1 =Int. of $1. 

390 

468 
2340 
468 

$71,0 5 8, Ans. 

BBCOND OPE21ATION. 
$4 6 8. 

234 

156 

468 
2340 
468 



If = J + i* Instead of 
multipljing by %, as in this 
example, it is usually easier 
to multiply by \ and ^, i. e. 
divide by 2 and 3, as in the 
Mowing operation: 



In like manner, when the 
multiplier is J, we may divide 
by 3 and set down the quo* 
tient twice. 



$71,0 5 8, Ans. 



934r. Second rale? Reason? Easiest waj of multiplTing by fiw Bixtbs* 
Why correct? Easiest way for two thirds? 
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18. What is the interest of $48.50 for 2yr. 7m. 21d.? 

Ans. $7.68725. 

19. What is the interest of $248 fpr 2yr. 3m. 18d.? 

Ans. $34,224. 

20. What is the interest of $965,188 for 2jt. 3m. lid.? 

/ Ans. $132.07—. 

NoTJB 1. In the 20th example the Ans. is $132.0698911, but this, in all 
ordinary business transactions, would be called $132.07. In the following 
examples in interest only 3 decimal places in the product will be preserved, 
but if the 4th decimal place is 5 or more, the third place will be increased by 
1 thousandth. 

21. What is the interest of $225.87 for lyr. 3m. 15d. ? 

Ans. $17,505*. 

22. What is the interest of $35.40 for 27r. 6m. 9d. ? 

Ans. $5,363. 

23. What is the interest of $450.87 foV lyr. 7m. 9d. ? 

24. What is the interest of $375.50 for 27r. Im. 8d. ? 

25. What is the interest of $225.75 for lyr. 5m. 12d.? 

26. What is the interest of $84.82 for 27r. 4m. 18d.? 

27. What is the interest of $125,16 for lyr. 11m. 25d.? 

28. What is the interest of $658.25 for lyr. 2m. 13d. ? 

29. What is the intere3t of $125 from June 7, 1851, to Feb. 
11, 1854? Ans. $20,083. 

NoTB 2. Ex. 29 differs from the preceding only in its being necessary to 
find the time (Art. 203). 

30. Find the interest of $154.25 f2X)m April 18, 1852, to Jan. 
26, 1855. Ans. $25,657. 

31. Find the interest of $172 from Aug. 7, 1854, to Sept. 9^ 
1856.' 

32. Find the interest of $254 from Nov. 12, 1855, to Jan. 30^ 
1857. 

33. What is the interest of $132.25 from Nov. 13, 1886, to 
May 2, 1841 ? 

34. What is the interest of $100 from March 26, 1841, to 
June 21, 1842 ? 

'"234. What of decimal placet after the ikird in the Ang ? Explain fix 2» 
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To find the interest when the principal is in 
pounds, idiillings, pence, and farthings : 

Bulk. Seduce the lower defumnnations to the decimal of a 
pound (Art 175), then proceed as with doUare and centSy and 
JmaUjf reduce the decimal part of the interest hack to skilUn^ 
pencCy and farthings (Art. 176). 

NoTS. Bat 3 decimal places in the multiplicand are nsed. 

85. What is the iaterest of 56£ 10s. 6d. 3qr. for 1 yr. Gm. 
24d. ? Ans. 5£ 6s. Sd. Iqr. 

86. What is the mterest of 246£ IBs. 9d. Iqr. for 2jt. Bul 
15d. ? 

87. What is the interest of 125£ 16s. 8d. 2qr. from Nov. 13, 
1861, to March 26, 1868 ? 

33A» To find the interest of any sum for any time, at 
any other rate than 6 per cent : 

BuLE. First find the interest at 6 per cent.; then divide this 
interest hy 6, which wiU give the interest at 1 per cent. ; caid, 
fnallgf multiply the interest at 1 per cent, hy the given rate, 

88. What is the interest of $124.50 for Ijr. 4m. 12d., at 5 
per cent. ? 

OPBBATION. 

$ 1 2 4.5 0, Principal. 

.0 8 2 = Int of $1 at 6 per cent for lyr. 4m. 12d, 

24900 
99600 



6 ) $ 10.209 = Int of Prindpal at 6 per cent 

$ 1.7 1 5 = Int of Principal at 1 per cent 
o 

$ 8.5 7 5 = Lit of Principal at 5 per cent, Ans. 

89. What is the interest of $342.25 for Ijr. 9m. 18d., at 8 
percent.' Ans. $49,284. 

fc' ■ ll I I X ' ■ III! ^1— I I I 

235. Bale for casting interest on pounds, ghillingSi eto.f How many dedmal 
places in the mnltiplloand are used? Ji3#. Bale for oompntinf interest at any 
^ven lateT 
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40. What i8 the interest of $256.84 for Ijr. 3m. 15d., at 9 
per cent. ? 

41. What is the interest of 24£ 6s. 8d. Iqr. for 2yr. 9m. l2cL, 
at 5 per cent. ? Ans. d£ 7s. 8d. 3qr. 

42. What is the interest of 150£ ids. for 2yr. 4m. 6d., at 4) 
per cent? 

337. To find the aTnount of any sum at any rate for 
any time: 

KuLE. First find the interest hy the preceding rules, and to 
the interest tidd the principaL 

43. What is the amount of $325.75 for lyr. 4m, 24d., at 6 
percent.? 

OPERATION. 

$ 3 2 5.7 5, Principal. 

.0 8 4 = Int. of $1 for lyr. 4m. 2id. 

130300 
260600 . 



$ 2 7.3 6 3 = Int. of Principal. 
$32 5,7 5 = Principal. 

$ 3 5 3.1 1 3 = Amount, Ans. 

44. What is thie amount of $224.48 for 2yr. 6m. 15d. ? 

Ans. $258,718. 

45. What is the amount of $48.33 for lyr. 6m.? 

46. What is the amount of $365.25 for lyr. 3m. 9d.? 

47. What is the amount of $444 from July 18, 1861, to Sept. 
4,1862? Ans. 474.044. 

48. What is the amount of $32.25 from Nov. 15, 1860, to 
July 25, 1862, at 7J per cent. ? 

49. What is the amount of $187.44 from May 25, 1859, toj 
April 19, 1861, at 7-^ per cent. ? 

50. What is the amount of 82£ 12s. 6d. 3qr, from Feb. 12, 
1860, to Dec 24, 1862, at 5 per cent? 

937. Bule for finding the amonnt of any snm for a giyen time and Tato? 
d38. Role for casting interest on notes when partial payments hare been 
DiAdeT Exception? Explain Ex. 51. 

17 
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Pabtial Patmekts of Pbomissobt Notes. 

9S8« A F^miBSOiy Note, usually called a Note, is an 
engagement in fhiting to pay to the bearer, or to some person 
named or to his order, at a certain time, a specified sum of 

money, for yalue received. 

NoTB. .The 0um specified is called the Principal, or Face of the Note. 
The person who signs the Note is called the Maker or Promisor. Th« 
person to whom or to whose order it is to be paid, is called the Payee or 
Promisee. 

A person writing his name on the back of a Note indorses it, and, as 
Indorser, becomes responsible for its payment. If it be indorsed with 
the words ** without recourse" written aboye the name, it is simply 
transferred. The indorser does not, in this case, guarantee its payment. 

A Negotiable Note is one that can be transferred or sold, and in order 
to be negotiable it must be written *< to order" or « bearer." 

A Joint and Heveral Note is one signed by more than one person, where 
each signer is responsible "Jointly and seyerally " for its payment. 

Partial Payments are part payments of Notes or other obli* 
gations. The sums paid are receipted for by being entered upoii 
the back of the Note, and such entries are called Indorsements. 

The following is The United States Rule for casting inters 
est on Notes when partial payments have been made. 

Rule. Find the amount of the principal to the time of th^ 
fint payment ; from this amount subtract the first payment^ and 
the remainder is a new principal, with which proceed to tht 
time of the second payment^ and so on to the time of settlement. 

Exception. If any payment is less than the interest due^ cast 
the interest on the same principal up to the first time when the sum 
of the payments shall equal or exceed the interest due ; then subtract 
the SUM of the paymeiUs from the amount of the principal^ and 
the remainder is a new principal^ with which proceed as before, 

51. $525. Andovevy Mass.^ June 4, 1848. 

For yalue received, I promise to pay John Davis, or order, 
five hundred and twenty-five dollars, on demand, with interest. 

Daniel Trusty. 



MS. What is a Promisory Note ? The Principal or Pace ? The Maker ? Ths 
Payee f The Indoraer ? A Negrotlable Note ? A Joint and Several Note ? Pai 
tial Pajrmenta? IndofMrnente .' Give the U. S. Rnle. 
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On this tiote are the following indorsements : Sept. 9, 1849, 
$114.20; May 15, 1850, $78,285; Aug. 6, 1851, $244,375; 
what was due Feb. 9, 1853? Ans. $191,003. 

OPERATIOX. 





PrineiiML 


Time. 
7. m. d. 


Bate for 
Time. 


' Interest 


Amount. 


Payment. 


New 
Principal. 


1. 


$525. 


1-3-5 


$.074 


$39,813 


$564,813 


$114.20 


$450,613 


2. 


450.613 


8-6 


.041 


18.475 


469.C88 


78.285 


390.80S 


s. 


30O.S03 


1-2-21 


.073i 


28.724 


419.527 


244.376 


175.158 


4. 


175.152 


1-6-3 


.095 


15.851 


191.003 Am*t due Feb. 9, 1853. 



52. $346.36. Boston, Mar. 26, 1860. 

For value received, we promise to pay Stephen C. Jones, or 
bearer, three hundred forty-six and -j^^y dollars, on demand, 
with interest. Bruce & Davis. 

Indorsements : July 20* 1860, $54.75 ; April 8, 1861, $10 : 
Sept. 26, 1861, $5.50; Jan. 6, 1862, $150.46; what Wd& duo 
May 2, 1862? 

OPERATIOX. 

$ 3 4 6.3 6 Principal. 

6.5 8 1 Int. fromMar. 26, '60, to July 20,'60 . . . Sm. 24d 

3 5 2.9 4 1 Amount of Principal to July 20. 
5 4.7 5 1st Payment. 

2 9 8.1 9 1 1st Remainder, forming the 2d Principal. 

2 6.1 4 1 Int. from July 20, '60, to Jan. 6, '62. ^xhe payments 

April 8, '61, and Sept. 26, '61, being less than the Interest th^u 

<i»^-) . . . lyr. 5m. 16d. . 

3 2 4.3 3 2 Amount of 2d Principal to Jan. 6, 1862. 
1 6 5.9 6 Sum of 2d, 3d, and 4th Payments. 

1 5 8.3 7 2 2d Remainder, forming the 3d Principal. 

3.0 6 2 Int. from Jan, 6, '62, to May 2, '62 . . . 3m. 26d* 

$ 1 6 1.4 3 4 Amount due May 2, 1862, Ans. 

53. $486.96. And^ver, May 12, 1860. 

For value received, we, jointly and severally, promise to pay 
Abel Stevens, or order, four hundred eighty-six dollars and 
ninety-six cents, on demand, with interest. James Carter. 

John Davis. 

Indorsements: Jan. 24, 1861, $154.87; Dec. 6, 186t, 
$75.18; Aug. 18, 1862, $124.87; Dec. 6, 1862, $100; whA> 
is due April 24, 1863? Ans. $88,531- 



196 PEBOENTAOB. 

54. $167.42. Frovidenecy April 15, 1858. 
For value received, I promise to paj A. B., or order, one 

hundred Bixty-seyen and ^f^ dollars, in six months from date, 
with interest. C. D. 

Indobsements : May 21,^1859, $42.18; July 17, 1860, 
$6.25; Sept. 9, 1860, $48.16; Jan. 27, 1861, $27.47; what 
was due April 15, 1862? Ans. $72,072. 

55. $472.76. New York, June 4, 1860. 
For value received of Walter Willis, I promise to paj him, 

or his order, four hundred seventy-two dollars and. seventy-six 
cents, in six months from date, with interest at 7 per cent, 
afterwards. Samuel Johnson. 

Indorsements: April 10, 1861, $125,843; Nov. 28, 1861, 
$133,724; April 15, 1862, $223.081 ; what was due Nov. 13, 
1862? Ans. $24.97. 

339* The following is a common rule when settlement is 
made within a year after interest commences, and it is also 
The Vermont Rule: 

Rule. 1. Find the amount of the principal from the time 
when interest commenced to the time of settlement, 

2. Find the interest of each payment from the time of payment 
to the time of settlement. 

3. Subtract the sum of the payments with their interest from 
the amount of the principal. 

57. $387.75. Burlington, Vt., May 15, 1861. 
For value received, I promise to pay to Samuel Adams, on 

demand, three hundred eighty-seven and -/q^ dollars, with in- 
terest from date. Henry Phillips. 

Indorsements : July 21, 1861, $75 ; Oct. 10, 1861, $125 ; 
Feb. 24, 1862, $50 ; what was due at the time of settlement, 
May 15, 1862? Ans. $152,186. 

58. A note of $2500, dated June 4, 1861, has the following 

Indorsements: Sept. 4, 1861, $562.50; Dec. 24, 1861^ 
$846.37 ; Feb. 18, 1862, $362.63 ; what was due May 12, 
1862? Ans. $821,539. 

S30. What 18 the Vermont Rule ? 
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* 339* The following is The Connecticut Rule : 

1. When payments are made one year or more from the time 
from which the interest is reckoned^ or when any payment is less 
than the interest then due^ the work of comptUing the interest is 
performed according to The Unttbd States Rule. 

2. When payments exceeding the interest then d%te^ are made 
within a year from the time from which the interest is reckoned, 
the amount of the principal must he found for a full year^ and 
the amount of the payment from the time of payment to the end 
of such full year, and this, deducted from the amount of the prin- 
cipal previously obtained, wiU form the new principal, 

3. If the year extends beyond the time of settlement, interest on 
the payment is computed to the time of settlement, 

*58. $975.00. New Haven, Jan. 3, 1863. 

For value received, I promise to pay John Sherman, or order, 
nine hundred and seventy-five dollars, on demand, with interest. 

RiCHABD Thorpe. 

Indorsements: March 5, 1864, $150; July 6, 1864, 
$225.75; July 1, 1866, $25; what was due oa settlement, 
Oct. 31, 1866? 

OPERATION. 

$ 9 7 5.0 IVincipal. 

6 8.5 7 5 Interest to March 5, 1864. 

1 4 3.5 7 5 Amount of Principal to March 5, 1864. 

1 5 .0 1st Payment. 

8 9 3.5 7 5 2d Principal. 

5 3.6 1 4 Interest for 1 year from March 5, 1864. 

9 4 7.1 8 9 Amount of 2d Principal from March 5, 1864. 

2 2 5.7 5 2d Payment. 

8.9 9 2 Int. on 2d Payment to March 5, 1865. 

2 3 4.7 4 2 Amount of 2d Payment to March 5, 1865. 

7 1 2.4 4 7 2d Remainder for 3d Principal. 

7 0.7 7 2 Interest to time of settlement, Oct. 31, 1866. 



7 8 3.219 Amount « « " " " " 

^2 5.0 3d Payment, less than the Interest then due. 



$ 7 5 8.2 1 9 Due on settlement, Oct. 31, 1866, Ans. 

17* 
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940* Many business men, in computing the interest on 
notes, adopt the following 

Rule. JPViu£ the intereti of the principal far a year ; also of 
each payment made during the year from the time of payment to 
the end of the year. Then subtract the sum of the payments^ 
together with their interest^from the amount of the principal, and 
the remainder is a new principal, with which proceed for another 
year ^ and so on to the time of settlement 

59. A note of $1500, dated July 25, 1859, has the following 

Indorsements: Sept 13, 1859, $100; Jan. 25, 1860, $300; 
Sept. 19, 1860, $250 ; Dec 25, 1860, $225 ; Aug. 13, 1861, 
ISOO ; what was due June 13, 1862 ? 

BOLUTION. 

Amount of Principal to July 25, '60, lyr., $ 1 5 9 0. 

ist Payment, $ 1 0. 

Int. of Ist Pay't to July 25,'60, 10m. 12d., 5.2 
2d Payment, 8 0. 

Int. of 2d Payment to July 25, '60, 6m., 9. 

Sum of 1st and 2d Pa/ts, with Int, 4 1 4.2 

1st Remainder or 2d Principal, 1 1 7 6.8 

Int of 2d Principal to July 25,'61, lyr., 7 0.5 48 

Amount of 2d Principal to July 25, '61, 1 2 4 6.3 4 8 

8d Payment, $ 2 5 0. 

Int. of 3d Pay't to July 25/61, 10m., 6d., 1 2.7 5 

4th Pajrment, 2 2 5. 

Int of 4th Pay't to July 25, '61, 7m., 7.8 7 5 

Sum of 3d and 4th Pa/ts, with Int, 4 9 5.625 

2d Remainder or 3d Principal, 7 5 0.7 2 8 

Int of 3d Prin. to June 13, '62, 10m. 18d., 3 9.7 8 8 

Amount of 3d Prin. to June 13, 1862, 7 9 0.5 11 

5th Payment, $ 3 0^ 

Int of 5th Pay't to June 13, '62, 10m., 15. 

6th Payment, with its Interest, 815. 



Sum due at settlement, June 13, '62, Ans., $4 7 5.5 1 1 



^40. Third role for compntiiig interest on notes' 
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60. A note of $684, dated Maj 25, 1859, has the followmg 

Indorsements : June 1, 1859, $100 ; July 7, 1860, $100 ; 
Oct 13, I860; $75 ; Dec. 19, 1860, $60 ; June 7, 1861, $100 ; 
Aug. 13, 1861, $40 ; what was due July 15, 1862 ? 

Ans. $302,044. 

NoTB. There is, perhaps, no other operation in Practical Arithmetic in 
which accountants differ so much as in the mode of computing interests AIL 
the methods are based upon the principles dereloped in the preceding pages, 
and it is belieyed there is no plan, universally applicable, which is more 
brief and simple than the foregoing. The solution may usually, howeyer, 
be much shortened, as in the following Articles. 

The principal advantage arises from the best divisions of time. Facility 
in making the best divisions can be easily acquired by practice, and to one 
having frequent occasion to compute interest the attainment is of great 
importance. 

941* The interest of $1 for 6 days, at 6 per cent, is 1 milL 
The interest of $1 for ten times 6d. = 60d. = 2m« is 1 cent. 
The interest of $1 for ten times 2m. = 20m. = lyr. 8m. is 1 dime. 
The interest of $1 for ten times 20m. = 16yr. 8m. is $1. 
So the interest of $2, $3, or $1000, for the same times, is 2, 3, or 
1000 mills, cents, dimes, or dollars. Thus we see that any num- 
ber of dollars expresses its own interest in mills, cents, dimes, or 
dollars for the above-mentioned times, and hence, to ^ow the 
interest it is only necessary to determine the place of the dedmal 
point. 

61. What is the interest of $324 for 93 days ? 

OPERATIOV. 

$3.2 4 =Int.for6 0d. 4,, ,.^_ 

i/*a Txr o i\j» All like examples can be 

1.62 =Int. for 30d. ^^^^ .^ ^ ^j^ ^^^^^^ 

.162 = Intfor 3d. jj^,,^ 



$5.0 2 2 = Int. for 9 3 d., Ans. 

343. To compute interest at 6 per cent, for months 
and days, 

BuLE. Mwe the decimal paint in the principal two places to- 

940. What of different modes of computing interest? Wliat of the best diW- 
«lon of time? 241. Any tarn of money ezpre89eB its own interest at six per 
eent. fov what times? 
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ftard the left, and the rettdt wiU be the interest for two months 
or SIXTT DATS. Move the point three places toward the lefty and 
the result will be the interest for six days. Then take such muU 
tiples and aliquot parts of then restdta as the given time mcn^ 
require, and the sum of these wUl be the interest. 

Proof. Divide the computed interest by the interest of ike 

principal for one month, and the quotient should be the number of 

months expressed in the example ; or, divide by the interest fof 
one day, and the quotient should be the number of days. 

NoTB 1. ThiB is the most simple mode of proof, and applies to all 
roles for computing interest. The ProUana in interest, page 203, furnish 
otlier methods of proof. 

NoT> 2. In computing interest it is customary to consider 30 days a 
month and 12 months a year, and .*. the computed interest for 12 times 3Q 
days, or 360 days (i.e. for ff^ = f J of a year), is tndy the interest far a 
whole year. Thus, the computed interest for any number of days is ^ too 
laige and it must .*. he dinunished by 7^3^ of itself to find the true interest 
As interest is usually computed for months and days the difTerenoe is slight, 
and, in course of business, is seldom considered ; but in England, and in 
dealing with the United States Goyemment» it is customary to compute true 
interest. 

62. What is the interest of $720 for 7 months and 3 dajs ? 

$7.2 == Int. for 2m. 

2 1.6 = Int. for 6m. = 8 times 2m. 
8.6 = Int for Im. = J of 2m. 
.3 6 = Int. for 8d. = J of 6d. 



$ 2 5.5 6 = Int. for 7m. 3d., Ans. 

Pboof. The interest of the principal for 1 month is $3.60, 
and the Ans. to the example is $25.56 ; .*. the time in months 
is $25.56 -^ $3.60 = 7.1m. = 7m. 3d., the time given in the 
example. 

63. What is the interest of $1260 for 75 days ? 

$12.6 = Int. for 6 0d. 

8.15 = Int for 15d . = i of 6 Od, 

$ 1 5.7 5 = Int for 7 5 d., Ans. 

343* Bule fbr oomputing interest for months and days, at 6 per cent, f Proof) 
Noteir Note 2? 
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ft4L3» Three days is -^ of & month, .*. ^ of the interest of 
$1, or any other sumy for 1 month, is the interest of the same 
sum for S days. In like manner, ^ of the interest of any sum 
for any number of months is the interest of the same sum for 
three times as many days. 

64. What is the interest of $765 for 2m. 6d. ? 

OPFRATIOir. 

$ 7.6 5 = Int. for 2m., i. e. for 6 Od. 
.7 6 5 = Int. for ^ of 60d., i. e. 6d. 

$d.4l5 = Int.for 6 6d., Ans. 

65. What is the interest of $845 for 6 days ? 

845 mills = $.845, Ans. 

66. What is the interest of $845 for 2 months ? 

845 cents = $8.45, Ana. 

67. What is the interest of $845 for lyr. 8m. ? 

Ten times 845 cents = $84.50, Ans. 

68. What is the interest of $845 for 16fyr. ? 

Ten times $84.50 = $845, Ans. 

NoTB. The pupil will observe that merely changing the position of 
the decimal point, as in the four preceding examples, gives the interest of 
any sum for 6 days, for 2 monidis, for 1 year and 8 months, or for 16} 
years. 

69. What is the interest of $845 for lyr. 10m. 6d. ? 

OPBSATION. 

$ 8 4.5 = Int. for lyr. 8m.,' i. e. for 2 Om. 
8.4 5 = Int. for -^ of 20m., i. e. 2m. 

.845 = Int. for ^ of 2m., i. e. 6d. 

$ 9 3.7 9 5 = Int for 2 2m. 6d., Ans. 

70. What is the interest of $348 for 22 days? 

8 ) $ 3.4 8 = Int. for 6 days. 

1.16 = Int. for 2 days. 
.116 = Int. for 2 days. 

$ 1.2 7 6 = Int for 2 2 days, Ans. 

X44. One tenth of the interest of any sum for any number of months, is the 
interest of the same sum for how many days? Rule for determining the interest 
of any sum for days? For 8 monthst For lyr. 8m..? For 16yr. 8m. f 
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71. What 18 the interest of $412 for 5m. ? Ans. $10.30. 

72. What is the interest of $42 for 2m. 22d. ? Ans. $.574. 

73. What is the interest of $54 for 22d. ? Ans. $.ld8,^ 
74 What is the interest of $2148 for dm. lOd.? 

75. What is the interest of $75 for Ijr. 10m. 6d. ? 

76. What is the interest of $178 for 1 jr. 8m. ? 

944* In some States interest is allowed on the annual in* 
terest of the principal which is dae and unpaid, if the note is 
written ^ with interest annually." Such examples may be solred 
by compuUi^ interest on the principal for the whole time and on 
each yean^s interest for the time it is due and unpaid; but the fol- 
lowing brief practical mode of computing ^ annual interest ** will 
be of service to the business man. 

Bulb. Mnd the interest on the principal for the given num^ 
her of EXTIRB TEABS ; on this interest find the interest for half 
of the years less onsy and the months and days ; and this latter in^ 
terest is the excess of aknual oyer simple iktebest for the 
given time. To this excess add the interest on the principal for the 
whole timcj and the sum is ike annual interest for the given time. 

77. What is the annual interest of $800 for 5 years ? 

$ 8 0, Principal 

.3 = Simple Int of $1 for 5 years. 

2 4 0.0 = Simple Int of $800 for 5 years. ^_i 
.12 = Simple Int of $1 for 2yr. i. e. for —^ = 2yr. 



2 8.8 = Excess of annual over simple Int of $800 for 5yr. 
2 4 = Simple Int of the principal, as above. 

$ 2 6 8.8 = Annual Int of $800 for 5yr., Ans. 

78. What is the annual interest of $600 for 6yr. 4m. 18d ? 

Solution. The interest of $600 for 6 years is $216; the 
interest of $216 for \ of (6 — 1) yr., increased by the months and 
days, viz. 2Jyr. 4m. 18d., or 2yr.* 10m. 18d. is $37,368, and 
this is the excess of the annual over the simple interest of $600 
for 6yr. 4m. 18d. To this add the interest of $600 for 6yr. 
4m. 18d., viz. $229.80, and we have $267,168, the annual int^ 

444. Bale for computing annaal intorestr Explain Ex. 77* Eac. 7Bk 
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79. What is the annual interest of $462.84 for Ijt. 8m. 6d. ? 

Ans. $256.33. 

80. What is the excess of annual over simple interest of $250 
for Syr. 7m. 24d. ? Ans. $11,925. 

81. What is the amount of $325, at annual interest for 8yr. 
6m. 15d. ? Ans. $529,393. 

82. What is the amount of $4692.80, at annual interest for 
dyr. 4m. 24d. ? 

Pboblems in Interest. 

34ff* In eyerj example in interest there are four elements 
or particulars whidi claim special attention, yiz. Pnnciptd, Bate^ 
Time J and Jkterestf any three of which being given, the other cai^ 
be found. 

To find the Interest when the Principal, Bate, and Time are 
given, has, thus far, been the object of our discussion. 

The other branches of the subject give rise to the following 
problems : 

348. Problem 1. Principal, Interest, and Time 
given, to find the Bate. 

Ex. 1. At what rate per cent must $300 be put on interest to 
gain $18 in 2 years ? 

Analysis. $300, at 1 per cent, will gain $6 in 2 years; 
.'., to gain $18, the rate must be the quotient of $18 -~- $6 = 3. 
Hence, 

BuLE. Divide the given interest hy the interest of the princi^ 
paly for the given timCf at 1 per cent,f and the quotient wiU he the 
rate, 

2. At what rate per cent must $142 be put on interest to 
gain $21.30 in 3 years? Ans. 5. 

3. If $36 gain $7.56 in 3 years, what is the rate per cent? 

4. If $300 gain $43.80 in 2yr., what is the rate per cent ? 

il45. How many particulan claim attention in an example in intereet? 
What are tbey? How many of them are given? M6. Ol]|Jeo( of Prob. 1* 
Kale? 
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947. PR0BLBM2. Principal^ luteresty and Bate, given, 
to find the Time. 

Ex. 1. For what time mast $200 be on interest at 6 per cent 
to gain $36? 

Analysis. $200 in 1 year, at 6 per cent, will gain $12 ; .»., 
to gain $36, the time in years most be the quotient of $36 -^ $12 
= 3. Hence, 

Rule. Divide the given interest hy the interest of the prtnctpid 
for one year at the given rate^ and the qtiotient will he the time. 

2. How long must $254 be on interest at 5 per cent, to gain 
$44.45 ? Ans. 3.5yr. = 3yr. 6m. 

3. How long must $75 be on interest at 8 per cent to gain 
$15.80 ? Ans. 2.63 Jyr. = 2yr. 7m. 18d. 

4. How long must $200 be on interest at 6 per cent to 
amount to $236 ? Ans. 3 years. 

5. For what time must $72 be put to interest at 8^ per cent 
to amount to $87.30 ? 

6. For what time must $1000 be put to interest at 9 per cent 
to gain $247.50 ? 

7. How long must $100 be on interest at 5 per cent to gain 
$100 ? Ans. 20 years. 

Note. $100 in 1 year, at 5 per cent., will gain $5 ; .*., to gain $100, the 
time in years must be the qaotient of $100 -f- $5 = 20 ; 1. e., 

To find the time in which any sum wiU double itself, at any 
rate per cent,y divide 100 by the rate, and the quotient wiU he the 
time in years. 

8. In how many years will $50 amount to $100, it being on 
interest at 8 per cent ? Ans. 12yr. 6m. 

9. How long will it take any sum of money to double itself 
on interest at 6 per cent ? ' t 

10. In what time will a sum of iponey triple itself on interest 
at 5 per pent ?< 

a47. Prob. 2? Sole? BoIjb for finding the ti||[^ }n W^c)^ P'T^J prii)eip»l will 
Rouble at any rate per oentf 
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248. Problem 8. Literest, Time, and Rate given, to 
find the Principal, 

Ex. 1. What principal, at 6 per cent, will gain $18 in 1 yr. 
6m.? 

Analysis. $1, in lyr. 6m., at 6 per cent^ will gain 9cts., 
i. e. $.09 ; /. the principal must be the quotient of $18 -5- .09 = 
$200. Hence, 

EuLE. Divide the given interest hy the interest of $1 for 
the given rate and time, and the quotient wiU he the principal, 

2. What principal, at 6 per cent, will gain $13 in 8 months ? 

Ans. $325. 

3. What principal, on interest at 8 per cent per annum, will 
gain $150 semi-annuallj ? 

4. B endowed a professorship with a salary of $2000 per 
annum ; what sum did he invest at 6 per cent. ? 

(a) To the preceding we may add 

Problem 4. Amount, Rate, and Time given, to find 
the Principal. 

Ex. 1. What principal, at 5 per cent, will amount to $110 in 
2 years ? 

Analysis. $1 in 2 years, at ^ per cent, amounts to $1.10 ; 
.*. the principal must be the quotient of $110 -t- 1.10 = $100. 
Hence, 

EuLE. Divide the given amount hy the amount of $1 for the 
given rate and time, and the quotient wiU he the principal. 

2. What principal, at 6 per cent, will amount to $130.39 in 
8 months? Ans. $125,375. 

3. What principal, at 8 per cent, x>r 3 years, will amount to 
$74.40? 

4. What is the interest of that sum for 2yr. 6m., at 8 per cent, 
ivhich will, at the given rate and time, amount to $240 ? 

■ - I I - ' - - ■» 

»4k8. Object of Prob. 8? Bute? Prob. 4? Baler 
18 
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COMPOUND INTEREST. 

949* CoiCFOUND Interest is interest on both prtneipci 
and interestj'ihe latter not being paid when it becomes dae. 

The principal maj be increased bj adding the interest to it 
annually, semi-annoally, quarterlj, etc, according to agreement, 
and the creditor may receive compound interest without being 
liable to the charge of usury (Art 231), though he cannot legcdhf 
collect it if the debtor refuses to pay. 

9ti0« To calculate Compound Interest : 

Rule. Make the amount for the first year or ipecified 
time, the PKiNCiPALybr the second ; the amount for the second 
the principal fpr the thibd ; and so on. From the last amount 
eubtract the first principal, and the remainder is the com' 
pound interest. 

Ex. 1. What is the compound interest on $100 for 3yr. 3m., 
at 6 per cent per annum^ 

OPEBATION. 

$ 1 0. Ist Principal. 

$100 X-06 = 6. Interest for Ist year. 

10 6. Ist Am't or 2d Prin. 
$106 X-06= 6.36 Interest for 2d year. 

1 1 2.3 6 2d Am't or 3d Prin. 
$112.3 6 X-0 6 = 6.7416 Interest for 3d year. 

1 1 9.1 1 6 8d Am't or 4th Prin. 
$ 1 1 9.1 1 6 X'0 15= 1.7 8 6 5 2 4 Interest for 3 months. 

1 2 0.8 88 1 2 4 4th or last Amount. 
100. 1st PrincipaL 

$ 20.888124 Com. Int. for 3yr. 3m. 

NoTB 1. Find the amount "or the yean as though there were no montht 
Ifai the given time, and this amount is the principal for the remaining months, 

24r9. Compound Interest, what is it? How often may the interest be oom* 
pounded? May the creditor receive compound interest if the debto* vnooaea to 
pay? Can he collect it if the* debtor refuses to pay? 950. Bule for computing 
compound interest? Bule when there are moBths and days In the given time? 
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% What is the compound interest on $200 for 2yr. 8m., at 4 
per cent, per annum ? Ans. $22,089. 

3. What fs the compound interest on $500 for 3 years, at 7 
percent? Ans. $112.5215. 

4. What is the amount of $5000 at compound interest, for 
4yr. 10m. 12d.? Ans. $6640.629. 

5. What is the amount of $3000 at compound interest for 
2yr. 6m. 18d. ? Ans. $3482.036. 

6. What is the compound interest of $10000 for 2yr. 6m. 
18d., at 6 per cent. ? Ans. $1 606.788. 

7. "What is the compound interest of $10000 for 2yr. 6m. 
18d., at 4 per cent. ? Ans. $1053.952. 

' 8. What is the compound interest of $10000 for 2yr. 6m. 
18d., at 8 per cent.? Ans. $2177.216, 

Note 2. Fowr per cent of any number is }, and 8 per cent is f of 6 per 
cent of the same number, but the compound interest of any sum of money 
at 4 per cent is less than } of the compound interest of the same sum for the 
same time at 6 per cent., and the interest at 8 per cent is more than ^ 
of the interest at 6 per cent., as may be seen by examples 6,^, and 8. 

The compound , interest at 4 per cent is less than half the compound 
interest of the same sum at 8 per cent, because the base of percentage, (i. e. 
the principal,) after the 1st year, is less in computing interest at 4 per cent 
than in computing it at 8 per cent. ; thus, in computing interest at 4 and 8 
per cent the 1st year the base is the same, and one interest is just half of the 
other; but the 2d year one base is $104 and the 1>ther $108 ; •'. the interest 
at 4 per cent, is less than half of that at 8 per cent, 

9. What is the amount of $250 for 2yr. 6m., at 3 per cefit. 
for each 6m., compounding the interest semi-annually ? 

Ans. $289,818. 

10. What is the interest of $36 for lyr. 9m., at 2 per cent, 
per quarter, compounding the interest quarterly? 

Ans. $5,352. 

11. What is the compound interest of $864.75 for 3yr. 8m. 
15d., at 6 per cent ? Ans. $208,953. 

12. What is the compound interest of $327.54 for 4yr. 4nu 
8d.? 

250. Is compound interest at 4 per cent, half «8 much as at 8 per ofliit.f 
Why? 
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Sffl. Compound interest may be calculated more 
expeditiously by means of the following 

TABLE, 

Showit^ the 4«oiM< of $1, £1, tie*, interest compounded annually ai 4, 5, 6, 7, 

and 8 per cent., from 1 to 20 yean. 



Tr. 
1 


4 per Cent 


6 per Cent 


6 per Cent 


7 per Cent 


8 per Cent. 


Tr. 

1 


1.040000 


1.050000 


1.060000 


1.070000 


1.080000 


2 


1.081600 


1.102500 


1.123600 


1.144900 


1.166400 


2 


3 


1.124864 


1.157625 


1.191016 


1.225043 


1.259712 


3 


4 


1.169859— 


1.215506+ 


1.262477— 


1.310796+ 


1.360489 — 


4 


5 


1.216653— 


1.276282— 


1.338226— 


1.402552— 


1.469328+ 


5 


6 


1.265319+ 


1.340096— 


1.418519+ 


1.500730+ 


1.586874+ 
1.713824+ 


6 


7 


1.315932— 


1.407100+ 


1.603630+ 


1.605781+ 


7 


8 


1.368569+ 


1.477455+ 


1.593848+ 


1.718186+ 


1.850930+ 


8 


9 


1.423312— 


1.551328+ 


1.689479— 


1.838459+ 


1.999005 — 


9 


10 


1.480244+ 


1.628895— 


1.790848— 


1.967151+ 


2.158925— 


10 


11 


1.539454+ 


1.710339+ 


1.898299— 


2.104852— 


2.331639— 


11 


12 


1.601032+ 


1.795856+ 


2.012196+ 


2.252192— 


2.518170+ 


12 


13 


1.665074— 


1.885649+ 


2.132928+ 


2.409845+ 


2.719624— 


13 


14 


1.731676+ 


1.979932— 


2.260904— 


2.578534+ 


2.937194— 


14^ 


15 


1.8009447- 


2.078928+ 


2.396558+ 


2.759032— 


3.172169+ 


15 


16 


1.872981+ 


2.182875— 


2.540352— 


2.952164— 


3.425943— 


16 


17 


1.947900+ 


2.292018+ 


2.692773— 


3.158815+ 


3.700018+ 


17 


18 


2.025817— 


2.406619+ 


2.854339+ 


3.379932+ 


3.996019+ 


18 


19 


2.106849+ 


2.526950+ 


3.025600— 


3.616528— 


4.315701+ 


19 


20 


2.191123+ 


2.653298— 


3.207135+ 


3.869684+ 


4.660957+ 


"" 



NoTB. The interest is $1, £1, etc., less than the amount in the above table. 

13. What is the oompoond interest on $600 for 20yr. ? 

$2.207135 =Int of $1 for 20yr. taken from the Table. 
600 



$ 1 3 2 4.2 8 1 = Int of $600 for 20yr., Ans. 

14 What is the compound interest on $30 for 5yr. 6m.? 

$ 1.3 3 8 2 2 6 = Amount of .$1 for 5yr. 
^3 = Int. of $1 for 6m. 

.04014678 

. 338226 = Int of $1 for 5yr. 

$ .3 7 8 3 7 2 7 8 = Int. of $l.for 5yr. 6m. 
3_0 

$ 1 1.3 5 1 1 8 3 4 = Int. of $30 for 5yr.. 6m., Adil 
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15. What is the amount of $50, at 7 per cent per annum, for 
I5yr. at compound interest? 

$ 2.7 5 9 3 2 = Amount of $1 for 15yr. 
5^ 

$13 7.9 51600 = Amount of $50 for 15yr., Ans. 

16. What is the amount of $350.50, at 8 per cent compound 
interest, for 18 years? 

17. What is the compound interest of $75 for 20 years, at 8 
per cent. ? 

18. What is the interest of $500 for 9yr. 6m., at 4 per cent 
fgr each 6 months, compounding the interest semi-annually? 

Ans. $553,425. 

19. What is the amount of $100 at compound interest for 40 
years, at 7 per cent per annum ? Ans. $1497.445. 

20. What is the amount of $100 at compound interest for 30 
years, at 6 per cent, per annum ? 

DISCOUNT. 

ftSit. Discount is an abatement or deduction made for th« 
payment of a debt before it is due. 

The PBESENT WORTH of a debt, payable at a future time with- 
out interest, is, evidently, a sum which, put at legal interest, will 
amount to the debt at the time of its becoming due. 

The debty then, is an amount, the present worth is the principal^ 
and the discount is the interest of this principal. Hence, 

3S3. The nde for finding the present worth is that 
given in Prob. 4, Art. 248, viz. : 

Divide the given sum hy the amount of %\ for the given rate 
und time, 

h The DISCOUNT is found hy subtracting the present worth from 
deface of the debt, 

252, What is Disconnt? Present Worth? The debt is the same aa what in 
Art. 248? Present Worth? Discount? »53. Bole for finding present worth' 
Disconnt? Explain £x. 1. 

18* 
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Ex. 1* What 18 the present worth of $37.44, doe in 8 months? 

IThat the discount ? 

oncRATioir. 

Amount of $1 for 8m., IjO 4) 3 7.4 4 (3 6, Present worth. 

312 

$37.4 4, Given sum, 624 

3 6.0 , Present worth. 624 

$1.4 4, Discount 

2. TVliat is the present worth of a debt of $100, payable in 
one jear, without interest ? What the discount ? 

Ans. Present worth, $94.339-{- ; discount, $5.661 — . 

3. What is the present worth of $1319.29, due in 2jrr. 11m. ? 

Ans. $1122.80. 

4. What is the present worth of $141.50, due in Ijr. 3m. 
15d.? Ans. $131.32+. 

5. What is the isresent worth of $346.87, due in 27r. 4m. 
12d.? ' Ans. $303.74— > 

6. What is the ditcount on $456.25, due in 9m. 12d. ? 

Ans. $20.48. 

7. What is the present worth of $490.50, due in lyr. 6m. ? 
What the discount? 

8. What is the discount on $315, due in 1 year, at 5 per 
cent. ? 

9. I have a note for $1000, payable May 1, 1863 ; what 
discount shall I make for payment to-day, Aug. 19, 1862, money 
bearing interest at 10 per cent per annum ? Ans. $65.42. 

KoTB. The interest on the present worth eqoals the disoonnt on the 
debt 

10. What is the interest for 6 months on the present worth of 
a note for $350, due 6 months hence ? Ans. $10.19. 

1 1. What is the interest for a year on the present worth of a 
note for $756, due 1 year hence ? 

12. I have a note for $436, payable June 21, 1863 ; what is 
the worth of the note to-day. May 12, 1863, money being worth 
S per cent per annuih ? 

13. What is the discount on $896, due in lyr. 8m.? 

14. What is the present worth of $475, due in 2yr. 4m. 12d. f 
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BANKING AND BANK DISCOUNT. 

3S3 a. A Bank is an institution, incorporated hj law, for 
the safe keeping and loaning of money, dealing in exchange, 
furnishing a currency for circulation, etc. 

^ The charter incorporating a bank, defines its privileges and 
limits its powers. 

The Capital Stock of a bank is the money, paid into the 
bank in specie by the stockholders, as a basis of business. 

Note 1. Banks aSe of three kinds, viz. : Banks of Dqxmt, Banks of 
Discount, and Banka of Circulation. 

A Bank of Depomt receives and takes care of money, subject to the order 
of the depositor. 

A Bank of Discount loans money upon notes, drafts, and other securities. 

A Bank of Circulation issues its own bills or notes, which are usually re^ 
deomable in coin at thei bank which issues them, and, because redeemable in 
coin, th^ pats as money in business transactions. 

Banks hi this tountiy usually combine the threefold office of deposit^ dis- 
count, and circulation. 

NoTB 2. The affairs of a bank are controlled by a Board of Directors, 
chosen annually by the stockholders from among themselves. 

The President and Cashier, appointed by the Directors, superintend the 
business of a bank and sign all bills which it issues. 

A Bank Check is an order for money, drawn on the bank. 

The fcuie of a note is the sum for which it is written. 

The nuUurity of a note is the day when it becomes due* 

In most of the states a note is not legaUy due until three days 
after the time which the note specifies for its payment These 
three days are called days of grace. A note matures upon the 
last day of grace* 

Note 3. When a note becomes due on Sunday or a legal holiday, it is 
legally payable on the preceding day. 

253 a. What is a Bank? What of its privileges and powers? What is tb* 
Capital Stock of a Bank? Banks are of how many kinds? Wha ? The office of 
tach? What of banks in this country? Directors, how chosen? Duties of Presi- 
dent and Cashier? A Bank Check, what? The fkce of a note? The maturityf 
What of days of grace? When does a note mature? What of Sundays and 
bolidays'r 



212 PEBCBNTAQB. 

Nora 4. A note made payable in a certain number of deofe is not dm 
until thai nomber of dajs and ^ grace expire; thus, a tk^ days note, dated 
Jan. SI, becomes due Mar. 5 (or, in leap-year, Mar. 4), bat a note made 
payable in a certain number of months, nominaUy matures on the same day 
cf the month that it is dated, if there are so many days in the month when 
it matures ; or, if there are not so many days in the month, it matures on 
the Uul dag of the month ; thus, a one month note, dated on the 28th of Fefant 
ary, nomfytaUg matures Mar. 28, and legcUiy matures Mar. 31 ; bat a one 
month note, dated on Jan. 28 (except in leap-year) or on Jan. 29, Jan. 30, 
€r Jan. 31, nominally matures Feb. 28, and legally Mar. 3. 

353 b. Interest on monej borrowed at a bank is paid when 
the money u borrowed. The interest deducted in advance from 
the face of a note, and retained by the bank as compensation for 
the money borrowed, is called Bank I^iscount, The monej re« 
ceived by the borrower is called the Proceeds or Avails of the 
note, and is equal to the face of the note, less the interest The 
note is said to be discounted* 

To find the bank discount and the proceeds of a note, 
payable at a specified future time, without Interest^ 

Rule. 1. Mnd the interest on the face of the note, at the 
given rate, from the time of discounting to the maturityy and the 
result fvill he the discount. 

% Subtract the discount from the face of the notej emd the 
remainder wiU he the proceeds' or avails, 

Ex. 1. What is the bank discount on a 90 days note for 
$368 ? What are the proceeds ? 

$ 3.6 8 = Interest for 6 days. 

1.8 4 = Interest for 3 days. 

.18 4 = Interest for 3 days. 

$ 5.7 4 = Interest for 9 3 days, 1st Ana. 

$ 3 6 8 — $ 5.7 4 = $ 3 6 2.2 9 6, proceeds, 2d Ans. 

2. I have a 6 months note for $768, dated May 12 ; what will 
be the avails if I get it discounted Sept. 3 ? 

953 a. A note payable in a number of days, when due? In a number of 
months, when due ? 953 b. Interest paid at bank, when ? Money received, caUed 
what? Bnle for finding bank discount? For finding the proceeds of a note? 
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$ 7.6 8 = Interest for 2 m. 
1.5 3 6 = Interest for 12d, 

$ 9.2 1 6 = Discount. 

$768--r$9.2 16 = $75 8.7 84, proceeds, Ans. 

Six months and grace from May 12 expire Nov. 15. From 
Sept. 3 to Nov. 15 is 2m. 12d., the time for which the note is 
discounted. 

3. What will be the bank discount and what the proceeds on a 
4 months note for $8646? 

4. On a 90 days note for $1842, at 7 per cent. ? 

5. On a 6 months note for $489, at 5 per cent. ? 

6r A 4 months note for $629, dated Feb. 27, was discounted 
Apr. 12 ; what were the proceeds ? 

7. What is the difference between bank discount and true dis- 
count (Art. 252) on an 8 months note for $4600 ? 

Note. 1. When a note bearing interest is discounted before its mattu*' 
ity, the amount of the note at maturity, rather than its^ace, is the base for 
discounting. ' 

8. What are the proceeds of a note for $10000, payable in 6 
months and bearing interest, if discounted 2 months before its 
maturity ? 

The amount of $10000 for 6m. 3d. is $10305, and the in- 
terest of $10305 for 2m. is $103.05, which taken from $10305, 
leaves $10201.95, Ans. 

9. What are the proceeds of a note for $6844, payable in 4 

months and bearing interest, if discounted 1 month after date ? 

NoTB 2. Business men often deduct more than the legal rate of interest 
^r present payment of a bill haying a term of credit 

10. What shall I pay on a 6 months bill of $75, if 5 per cent 
be deducted for cash ? 

11. What on a bill of $250, if 8 per cent, is deducted ? 

3«S3c. To find the sum for which a note must be 
written that the proceeds may be a specified sum. 

Ex. 1. For what sum must a 45 days note be written, that 
the proceeds may be $240 ? 

»53b. What is Note 1? Note 2r 
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onMAncm. The proceeds of $1 fol 

$ 1.0 45 days and grace, are 

Interest of $1 for 48 days, .0 08 $0,992, and .-. the face ol 

Proceeds of $1, .9 9 2 *^® ^^^^ ™°®* ^® ^ ™^J 

N ' dollars as $0,992 is con* 

$240-j-.992 = $241.985, tained times in S240, viz. 

Ans.] $241,935. Hence, 

Bulb. Divide the required proceeds by the proceeds of $1 for 
Ae given rate and timcy and the quotient wiQ he the number of 
dollars in the face of the required note, 

2. For what sum must a 3 months note be given, that the pro- 
ceeds may be $300 ? 

3. A farmer sold produce for which he received a 60 dajs 
note, which he immediately had discounted at the bank. The 
proceeds of the note were $593.70 ; what was its face ? 

4. A merchant wishes to borrow $1200 at a bank, for 90 days ; 
what shall be the face of the note, the rate of interest being 7 
percent? 

INSURANCE. 

9S^ Iksuraxce is security against loss ht)m the damage 
or destruction of property by fire, shipwredc, or other specified 
casualty ; or from loss of life or health by disease or accident. 

Sffff. The Premium is the sum paid for the insurance, and 

is usually computed at a certain per cent on the sum insured. 

The per cent, varies according to the naturo, locality, etc., of the 

property, or the age, place of residence, etc, of the person 

insured ; also according to the length of time for which ths 

security is given. 

Note. Some property Is so hazardous, that insnrance.companies decline 
taking the risk at any per cent 

3ff6* The Policy is the writing or record of the contract, 
given by the insurer to the insured. The policy specifies th« 
nature of the risk, and names the hour when it begins and ends. 



253 c. To find the fkce of a note such that the proceeds shall be a specified 
sum, Rule? 954. What is Insurance? $855. Premium? How computed? Doe» 
the per cent vary? Why? 256. What is the Policy ? What doee it speciflrf 
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3ti7« If property is fully insured the owner is tempted to 
destroy the property, and secure its value from the insurance 
company. To prevent such fraud, companies will usually insure 
the property for only about § or | its value, requiring the owner 
to risk the remainder. The same property may be insured at 
several different ofiBices, by consent of the companies insuring 
it, but not so that the whole sum insured at the different offices 
shall exceed that per cent of its value which a single company 
is accustomed to insure. 

3ff8. To calculate the premium on a given sum : 

Rule. MvUiply the sum insured ly the rate per cent., written 
decimaUy. 

NoTB. The insiired usaally pajrs a given sum, say, $1.25, for the policy, 
in addition to the premium of a certain per cent, on the Bum insured. 

Ex. 1. What is the cost of insuring $2500 on my house for 
1 year at 2 per cent, the policy being $1.25 ? 

OPERATION. 

$2 5 00 X .0 2 = $5 0.0 0, Premium. 

1.2 5, PoUcy. 

$5 1.2 5, Ans. 

2. What is the annual premium for insuring a manufacturing 
establishment in the sum of $75000, at 3 per cent ? 

Ans. $2250. 

8. In a certain house, the furniture, worth $2400, is insured 
for f its value at If per cent ; what is the premium ? 

4. The Merrimac Mutual Fire Insurance Company have 
insured $2000 on my house for a period of 5 years, at f of 1 
per cent ; what is the cost, the policy being $1.25 ? 

5. I buy a house for $8000, and get it insured for | of its 
value at § of 1 per cent ; the house being burned, what is my 
loss ? What the loss of the insurers ? 

Ans. My loss, $2040 ; loss of Co., $5960. 

Sft7. Is property nraally inrared for its full yalne? Why not? May it b« 
Insured at more than one office? On what conditions? S58 Rule for com. 
puting premium? Cost of policy? 
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6. What is the premiomy at 1^ per cent, for insuring $75000 
on a steamboat and cargo from Boston to Havre ? 

7. A cotton factory worth $25000, and the machinery and 
stock worth $35000, are insured for ^ their value at 3 per cent.; 
what is the premium ? 

8. What is the annual premium for insuring $6000 for 7 years 
on the life of a man 25 years of age, the rate being .97 of 1 per 
cent annually ? Ans. $58.20. 

9. What will be the annual premium for insuring $8500 for 
10 years on the life of a man 30 years of age, the premium 
being 1.09 per cent? ^ 

STOCKS. 

9S9m The Capital or StocK of a Bank, Railroad, Insur- 
ance, Mining, or Manufacturing Company, or other Corporation, 
is the money or other property employed in transacting the busi- 
ness of the Company. City, State, and Grovernment Bonds are 
also called Stocks, 

iZOO. The capital or stock of a company, is usually divided 
into a number of equal parts, called shares, and the owners of 
the shares are called stockholders. 

901* Shares of stock are bought and sold like any other 
property. The nominal or par value of a share of stock is a 
Jixed sum (in most companies $100, though in some companies 
morcy and in some, less), but the market value varies, according 
to circumstances ; as, e. g., if a company is prosperous, and its 
prospects are good, its stock rises in price ; but if the .company 
has been unfortunate, and its prospects are bad, its stock declines. 

The abundance or scarcity of money also affects the price of 
stocks. The price of government stocks also depends upon the 
state of the country as to peace or war, the prospects of the sta- 
bility or instability of the government, etc, etc 

Note. In this work, $100 is considered the par value of a share of stock, 
unless some other sum is named. 

259. What is the Capital or Stock of a Company? 260. How dirided? 
961. What is the par yalne of stook? The mark$t yalae, how does It yaryf 
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202* If a share of stock sells for its nominal valae, it is 
said to be a^ par ; if it sells for more, it is at a premium, in 
advance^ or above par ; if it sells for lessy it is a< a discount, or 
below par, 

363* The interest paid on government stocks, and the 
profits from the business of companies, distributed from time to 
time among the stockholders, are called Dividends, • 

The sums of money occasionally required of the stockholders, 
to meet the losses or expenses of the company, are called Assess* 
ments. 

3641. Assessments, dividends, discounts, and premiums are 
percentages on the par value of the stock as a base. Hence, 

Problem 1. To find an assessment, a dividend, dis- 
count, or premium : 

Rule. Multiply the par value of the stock hy the rate per 
cent,, written decimally, 

Ex. 1. The directors of a manufacturing company, wishing io 
enlarge their works, call for an assessment of 5 per cent, on the 
capital of the company ; what will be the assessment on $15000 
worth of the stock ? 

OPERATION. 

$15 ^^® operation is the same as for 

Q 5 computing interest for 1 year, at any 

- *- —^ — given rate. 

$7 5 0.0 0, Ans. ^ 

2. The Boston and Maine Railroad Company paid a dividend 
of 4 per cent., Jan. 1, 1861 ; what was paid on 25 shares of ita 
Btock? 

OPERATION. 
$100 

2 5 First find the value of 25 sharea^ 

^2 5 00 '^^ ^^^^ compute the dividend. 

.0 4 



$ 1 0.0 0, Ans. 



M3. When U stock at par? Above par? Below par? S63. What are dii^ 
teOif ^iMMiMBtiir Ad4; "Bn^ fbr Maytttliji ttvM«Btt^ iimmiMf^ M^-t 

19 
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8. What is the discount on $1400 worth of stock which sells 
at 30 per cent below par? Ans. $420. 

4. Suppose the New England Glass Co. Stock sells at an 
advance of 10 per cent., what is the premium on 5 shares a! 
$500 per share ? 

96ti. Problem 2. To find the market value of stock 
when sold at a premium, or at a discount. 

Ex. 1. What is the market value of $5000 worth of stock, 

at a discount of 5 per cent. ? 

$5000 

9 5 Since the stock sells at a discount 

' of 5 per cent., $1 of the stock sells 

J K A A A for 95 cents, i. e. the market value 

^^QQQ is .95 of the par value. 

$4750.00, Ans. 

2. What is the market value of 6 shares of Fitchburg Hail- 
road Stock, at an advance of 2 per cent ? 

OPBBATIOK. 

$100 

6 First find the par value of 6 shares, 

d^ g Q and then increase the par value bj the 

2 2 ^ P^^ ^^^ premium, i. e. multiplj the 

— - — par value by 1.02. 

1200 ^ ^ 

600 
$ 6 1 2.0 0, Ans. 
Similar reasoning holds in all cases. Hence the 

Rule. Multiply the par value of the stock hy the number 
which represents the market value of $1 of the stock. 

8. What shall I receive for 12 shares of the Andover Bank 
Stock at 9 per cent, premium ? Ans. $1308. 

4. What is the market value of 75 shares of Bailroad Stock 
at a discount of 85 per cent ? 

5. What is the premium on 15 Shares of the Western Rail* 
rcTad Stock, at 18 per cent advance ? 

%65. Rule for flfiding the market yalne of Btooln? 
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5S66. Problem 3. To find how many shares of stock 
may be bought for a given sum. 

£x. 1. How many shares of Railroad Stock may be bought 
for $870, when the market price is 13 per cent, below par ? 

opEBATioN. $1 of stock is worth 

$870-5-.8 7=$100 0. only 87 cents, .-. the quo- 

$1000h-$100 = 10, Ans. tient of $870 4- .87, viz. 

$1000, is the nominal 
value of the stock bought. Again $1000 divided by $100, the 
nominal value of 1 share, gives 10 shares, Ans. 

2. How many shares of the Western Railroad stock may be 
purchased for $575, when it is worth 15 per cent, premium ? 

oPEBATioK. $1 of stock is worth 

$575-^ 1.1 5 = $500. $1.15, .-. $575^1.15 = 

$500-7-$100 = 5, Ans. $500, is the nominal value 

of the purchase. Again, 
$500 -f- $100 = 5, the number of shares purchased. Hence, 

Rule. 1 . Divide the sum expended by the number represent^ 
ing the market value of $1 of the stocky and the quotient is th^ 
nominal value of the stock bought, 

2. Divide the nominal value of the purchase by the nominal 
value of 1 share, and the quotient is the number of shares bought. 

3. How many shares of the Exchange Bank Stock, at 25 per 
cent, premium, can be bought for $1000 ? Ans. 8. 

4. How many shares of Mining Stock, at 12 per cent- dis- 
count, may be bought for $2200 ? 

COMMISSION AND BROKERAGE. 

367* Commission or Brokerage is the compensation 
received by an agent for transacting certain kinds of business^ 
such, e. g. as collecting and loaning money, or buying and selling 
goods, notes, stocks, etc. 

The agent is variously styled as factor, broker, collector, cor<* 
respondent, commission merchant, etc. 

200. Rule for finding bow mafly ebarea of etock may be bougbt fbr a givea 
mnt MT. What If Oommlnkm tit Brokerage f Whal ie th« a|^en« etyk4< 
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G>niini88ion or Brokerage is a certain percentage oa 
ihe monej collected or expended. Hence, 

riiOBLBM 1. To computo Commission or Brokerage 
on a given sum : 

Rule. MuUiply the given sum hy the rate per ceni^ written 
decimally^ and the product will be the commission. 

Ex. 1. What shall I pay my agent for selling $4786 worth 
of goods, his commission being 4 per cent. ? 

$478 6 X -0 4= $19 1.44, Ans. 

2. A commission merchant sells farm produce to the amoant 
of $!S92 ; what is his commission at 2 per cent. ? 

d. The taxes in the town of B for 1862, are $15000 ; what 
is the cost of collecting them at ^ of 1 per cent. ? Ans. $75. 

4. My agent has lent for me $2124. His commission is ^ of 
1 per cent. ; what shall I pay him ? 

5r My correspondent in Paris has bought for me 6 bales of 
Frftnch- calico, each bale eomtaiiyng 50 pieces of 30 yds. each, 
at 25c \yev yd. ; what is his commission at f per cent. ? 

6. My agent in New Orleans has sold for me 400 pairs of 
boots at $1.50, 400 pairs of shoes at 75c, and 500 pairs do. at 
$1 ; what is his commission at 8 per cent., and what shall he 
r?mit to ne ? 2d Ans. $1358. 

369. Problem 2. To find the commission or bro- 
kerage, when the agent is to take his pay from the sum 
remitted and invest the balance 

Ex. 1. Sent my agent in London $5100, out of which he is to 
<ake a commission, and invest the balance in goods. What sum 
will he invest, his commission being two per cent, on tho pur- 
chase, and what is his commission ? 

$ 5 1 -^-1.0 2 = $ 5 0, Investment 
$ 5 1 ~ $ 5 = $100, Commission. 

Since the commission is 2 per cent, on the sum expended, the 
Agent must have $1.02 for every dollar he pays for goods; .*. he 

^.— — — — ■ ■ ■ ... ..— — — »— — .^MM. 

MS* Jtvi* fi»r •ompmtiQg oommiaiiimt 
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can invest as many dollars as $1.02 is contained times in $5100, 
\iz. $5000, and this subtracted from the $5100 gives $100 for 
tlie c«m»nission. Hence, 

I^ TLB. 1, Divide the given sum hy 1 increased hy the deci* 
mal expressiuff the rcUe per cenKof commission, and the quotient 
viU be the sum to be invested* 

2. The sum invested subtracted from the given sum wiU leave 
e comrnttsion. 

.!. I intrust $10000 to my factor in New Orleans for the pur- 
■ aso ot cotton. What siim shall he invest after deducting J per 
cent- conimission "fcr the purchase, and what are his fees? 

Ans. $9950.25 — , Investment; $49.75-4-, Commission. 

8. E'ir.t $40100 to a Boston broker for the purchase of bank 
8tnc»k. The brckerage is J per cent, on the purchase; what does 
he r?ay for 3tock, and what is the brokerage ? 

4. S j!d a quactity of merchandise for my employer for $5000. 
Also purchased goods for him to a certain amount, and, having 
calculated my commission at 6 per cent, on the sale and 3 per 
cent, on the purchase, our accounts balanced ; what did I pay for 
tba goods bought i* What was my commission on the sale ? On 
the purchase? 

TAXES. 

§$70^ A Tax is a sum of money assessed upon the person, 
the property, or the income of individuals by the authorises of 
a town, county, state, or other section of a country, or by tlie 
national government, to defray the expenses of government, to 
construct public works of^ common utility, etc. 

371« A tax on property is assessed at a certain per cept on 
the estimated value of the property. 

The tax on the person, called the capitation or poll ta^, is 
assessed equaOy upon all individuals liable to pay a poll tax. A 
person so taxed is called a poU, 



2f>9k Bole when the commission is to be taken from the sum remitted? 
27% Wbat J0 » tax? By whom assessed? For what? 271. How is the tax 
on j^roperfy^ Bssesaed? -The tax upon the person, called what? What is a poll? 

19* 
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9T9* Property is of two kinds, viz. real and penomd eMat, 

Real Estate oonsbts in immovable property; e. g. landsj 
houMee. miUiy etc 

Personal Estate consists in 'movahU property, as moneSy 
notes, ecUtUf toole^ bank etocke^ railroad ttoekty Mpsj etc, 

373. An Inyentobt is a list of articles of property, with 
their estimated value. 

974. The method of assessing taxes is not the same in all 
its details in the different States, but the essential principles are. 

In some of the States the tax bill is so made as to show the 
amount of tax upon the real estate and personal pix>perty sepa- 
ratety ; in other States no such distinction is made. 

In Vermont, each taxable poll is reckoned as so much pix>pert7, 
say 9200, and no separate poll tax is calculated. This shortens 
the operation of making out a tax list. 

In Connecticut, personal property is taxed just twice as hi^ 
as real estate ; thus, if A pays $30 on a fai*m worth $4000, then 
B would pay $60 on $4C00 at interest. 

37tS. In 'Massachusetts, the assessors are required to assess 
upon the polls about one sixth part of the tax to be raised, pro- 
vided the poll tax of one individual for town, county, and state 
purposes, except 'highway taxes, shall not exceed $2.00 for one 
year. The remainder of the sum to be raised is apportioned 
upon the taxable property of the town, county, or state. Hence, 

To Assess Taxes, 

BuLE. Ascertain the number of poUe liable to taxation, and 
take an inventory of the taxable property. Multiply the sum 
assessed upon one poll by the number of taxable polls,and subtract 
the product from the sum to be raised. Divide the remainder by 
the taxable property, and the quotient wiU be the tax upon $1. 
Multiply the taxable property of an individual by the number 
expressing the tax upon $1, to the product add his poll. tax, and 
the sum will be his total tax. 

273. How many kinds of property? What is BeftI Estate? Persoual Estate? 
27 i^ What is an Inventory? 974. Are the details of taxation the same in all 
the States? What peculiarity in Vermont? In Conneotiout? fl75. The rule in 
Ala&<aohus0tts? 
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Ex. 1. The town of A is to be taxed $5999. The real estate 
of the town is valued at $500000 and the personal at $300000, 
There are 666 taxable polls, each of which is assessed $1.50. 
What is the tax of B,. whose real estate is valued at $4000 and 
his personal propei^j at $8000, and who pays 1 poll tax ? 

$1.50 X 666= $999, sum assessed on the polls. 

$5999 — 999 = $5000, sum to be assessed on the property, 

$500000 4- 300000 = $800000, amount of taxable property. 

$5000 -4- 800000 == 6J mills, tax on $1. 

$4000 + $8000 = $12000, B's taxable property. 

$12000 X -006^ = $75, tax on B's property. 

$75 -f $1.50 = $76.50, B's entire tax, Ans. 

Note. To save labor, (by nsing smaller numbers,) assessors frequently 
take 6 per cent, of the inventory instead of the entire valuation ; but the 
labor may be lessened still, more by taking 10 per cent., as in Ex. 2. 

2. The town of F, whose valuation is $356400, has 6 taxable 
inhabitants. A, B, G, D, E, and F, who wish to raise a tax of 
$1800. The taxes of the several inhabitants are for the number 
of polls and the property, as in the following 

INVEl^TORY. 



Names. 


Number 
of Polls. 


Keal Estate. 


Personal 
' Estate. 


Total. 


10 per Cent. 


A 
B 
C 
D 
E 
E 

Totals, 


3 
2 

1 
8 
3 


24875 

19462 
28424 
15860 
19933 


70405 

' 38460 
47628 
56486 

34867 


95280 
38460 
67090 
84910 
15860 
54800 


9528 
3846 
6709 
8491 
1586 
5480 


12 


108554 


247846 


356400 


35640 



The tax upon each poll being $1.50, what per cent, is levied 
on the property, and what is the tax of A, B, C, D, E, and F ? 



Z75» Explain £z. 1. What is often done by assessors to save labor? What 
Unprovement is suggested? What is the object of the TcMe ? Explain Ex. 2. 



884 
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In calcolating a tlz list it is most convenient to form a UiUe 
showing the tax apon $1, $2, $3, etc. in the percentage oolnmn, 
and then calcuhtte the taxes of the several inhabitants from the 
table; thus, in solving £x. 2, first find the tax raised <m ail 
the polls ($1.50 X 12=;; $18), and, having deducted this from 
the total tax, ($1800 ^- $18 = $1782), divide the remainder 
tj the assumed percentage of the taxable property In town 
($1782 -4-85640 = $.05), to find the tax on $1 in the percent* 
age column. Then form the 

TABLE. 



Prop. 


Tuc. 


1 
Prop. 


Tuc. 


PMp. 


Tuc. 


• 

Prop. 


Tax. 


1 


a 


• 


a 


a 


a 


a 


a 


m 


1 


1 


0.05 


10 


0.50 


100 


5.00 


1000 


50.00 


n 


2 


0.10 


20 


1.00 


200 


10.00 


2000 


100.00 




8 


0.15 


30 


1.50 


800 


15.00 


3000 


150.00 




4 


0.20 


40 


2.00 


400 


20.00 


4000 


200.00 




5 


0.25 


50 


2.50 


500 


25.00 


5000 


250.00 


t 


6 


0.80 


60 


8.00 


600 


80.00 


6000 


300.00 i 


7 


0.85 


70 


8.50 


700 


85.00 


7000 


850.00 


8 


0.40 


80 


4.00 


800 


40.00 


8000 


400.00 




. 9 


0.45 


90 


4.50 

1 


900 


45.00 


9000 


450.00 


• 



Now to find A's tax from this table : 



OPBRATION. 

♦ Tax on $9 000 = $45 0. 



u 


u 


500 = 


2 5. 


u 


€i 


20 = 


1. 


u 


a 


8 = 


.40 


u 


a 


8 polls = 


4.5 



A's total tax = $ 4 8 0.9 



In the same manner the 
tax of B, C, etc., may be 
found. By the above rea- 
soning the tax is found to 
• be 5 per cent, on the per- 
centage column, or ^ per 
cent, on the entire taxable 
property. 



CUSTOM-HOUSE BUSINESS. 

376. CcsTOMS or Duties are taxes levied by the General 
Government on imported or exported goods, to support the gov- 
ernment and to protect home industry. 



ara* Wliat are Cnstoms or Dnttesf 
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A77. All goods brought into the United States from foreign 
countries, must be landed at certain places called ports of entry. 

At each port of entry a custom-house is established by govern- 
ment, with officers to compute and collect the duties. 

All duties are regulated by government, and are different at 
different times and in different countries. 

Note. To bring in mercliandise secretly and without paying duties is 
called smu^'^/tn^, and persons so engaged are liable to punishment if detected. 

378. iToNNAGE is a tax upon the vessel, without reference 
to its cargo, for the privilege of coming into a port 6f entry. 
The amount of tonnage depends upon the size of the vessel. 

The income from duties and tonnage is the revenue of the 
government. Occasionally, when the revenue from duties and 
tonnage, is insufficient to defray the expenses of government, 
direct taxes are levied, by authority, of our national congress, 
upon the person, the property, and the incomes of the inhabitants. 

370. Duties are either ad valorem or specific. 

An Ad yalobem Duty is a certain percentage computed oit 
the market value of the goods in the country from which they 
are imported. 

A Specific Dutt is a certain sum pei: ton, gallon, yard, etc, 
without regard to the cost of the article. 

380* An Inyoxce is a list of the articles sent to a purchaser 
or agent, with t5>e prices »inexed. 

Ad yalobem Duties. 

381* Problem 1. To compute ad valorem duties : 

Rule. Multiply the cost af the goods hy the given per cent. 

Ex. 1. What is the duty, at 40 per cent, on 25 cases of French 
broadcloths, invoiced at $30000 ? 

$3 000 X .40 =$12 00 0.00, Ans. 

277. Imported goodj, where landed? A custom-house, what? Smuggling, 
what? 5378. Tonnage? Government revenue, how obtained? Direct taxes, 
when levfed? X79* Kow many ]dnds of duties? What? Ad valorem Dnties, 
wbst? Specifl9? 99f|. An )i^Y<>ifi«' Ji81. I^ule for oqiftpatlng fid vilorem dutiMt 
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2. What is the doty, at 25 per cent, on 47961b. of Russia 
jron« worth 10 e. per lb.? ' Ans. Si 19.90. 

S. What U the doty, at 86 per cent., on an invoice of* silks^ 
whicli cmt $^3765 in Italy? 

4. At Sd^ per cent, what ia the duty on an invoice of Irish 
IineU| amounting to $13248 ? 

Specific Duties. 

988* Specific duties are computed only on the actual weight 
or measure of merchandise ; hence certain allowances are made 
before calcuUtting the duties. 

Leakage is an allowance of a certain per cent on liquors i^ 
casks, paying duty by the gallon. 

Bbeakaob. is an allowance of a certain per cent on liquors 
in bottles. 

Dbaft or Tret is an allowance made in the weight of goods, 
because of waste or refuse matter* 

Tare is an allowance on account of the weight of the box, 
cask, bag, etc, which contains the goods. 

Gross Weight is the weight of the article before any of these 
allowances are made. 

Net Weight is the weight of the merchandise after all the 
allowances are made. Duties are computed on net weight. 

Note. The nucs of draft, tare, leakage, etc., are regulated by law, aii%l 
are different on different articles and at different times. 

fSSS. 'Problem 2. To computo specific duties. 

Ex. 1. What is the duty on 10 casks of molasses, containing 
65 gallons each, at 5 cents per gallon, allowing 2 per cent for 
leakage ? 

OPEKATIOX. 

6 5 X 10 = 650, No. gal. in 10 casks. 
6 5 X .0 2 = 13, Allowance for leakage. 

6 3 7, No. gnl. net. 
^ 6 3 7 X .0 5 = 3 1.8 5 ; .-. duty = $3 1.8 5, Ans. Henc«, 



S83. Specifio dntles, compnted on what? What is Leakage T Breaka^t 
Praft w Trttr Tarat Gross Weiffhtt Not Weichtr 
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Hui*B. Dedud the legal draft, tare, leakage, etc., from the 
given quantity of merchandise; then muUiplg the remainder by 
the duty on each gaUon, pound, yard, etc^ and the product wili 
he thj duty. 

2. What is the duty, at 4c. per lb., on 500 bags of coffee, 
weighing 3001b. each, tare 2 per cent. ? 

3. Whai h the duty, at 6c per lb., on 800 boxes of figs, 
weighing 1121b. each, allowing lib. draft and 151b. tare on 
each box? Ans. $1728. 

4. What is the duty, at 15c. per lb., on 48 chests of tea, each 
weighing 661b., draft being lib. per box and tare 4 per cent on 
the remainder? 

5. What is the duty, at 5c. per lb., on 800 bags of coffee, 
weighing 561b. each, draft being lib. for each 1121b. and tare 
5 per cent, on the remainder ? 

EXCHANGE. 

384* Exchange, in commerce, is a mode of paying debts 
due in distant places by means of drafs or bills of exchange, 
without the cost or risk of transporting specie. 

385. A Draft or Bill of Exchange is a written order 
or request to one person to pay to another a . certain sum of 
money, and charge the same to the account of the person who 
make» the request. - 

J386. The Maker or Drawer of a draft or bill of ex- 
change is the person who requests another to pay ; the Drawee 
is the person who is requested to pay ; and the Payee is the 
person to whom the drawee is requested to pay the money. 

387* To explain the operation of exchange and show its 
benefits, let us suppose an example : A of Boston owes B of 
London $1000, and C of London owes D of Boston $100a 
Now A and C can each pay his debt by sending $1000 in gold 
or silver and paying the cost of shipment and insurance ; but 

883. Enle Ibr compntinsr »pecfflc duties? C84. What Is Exchange? 885. A 
Draft «r Sm of fixehangt? S86. TIm Makw or JOrawtrf PrawM? Payaaf 
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exchange farnislies a better waj. Thu?, D of Boston writes m 
requ&Ht (bill of exchange) to C of London that he would paj Ik. 
of Boston, or his order, $1000. A bujs this bill of exchangee 
of D and pays him for it in Boston money, endorses the bill and 
sends it to B of London^who presents it to C,aiid C pays B the 
$1000 in London money ; thus A and C have paid their debts 
and B and D have received their dues without the troubleycu&t, 
or risk of sending a dollar in money or merchandise across the 
Atlantic \ and besides, there is the same amount of money in both. 
London and Boston as there would be if A and C had paid th^ir 
respective debts by remitting gold. 

988* Some bills of exchange are made* payable at sight; 
i. 6. as soon as they are presented to the drawee ; others are 
made payable on a given day or in a specified time, say 30, 60, 
or 90 days afler sight Usually 3 days of grace (Art. 253 a) are 
added to the time specified in the bill, but this custom is not 
uniform in all places. 

380* The payee, instead of receiving the money from the 
drawee, may sell the bill to another, and he in turn may sell it 
again, and so on indefinitely. Any person who buys the bill is 
called the Buyer or Remitter. 

The person who owns the bill at any given time is the 
Holder or Possessor. 

The payee and the several buyers, by writing their names 
across the back of the bill, become Indorsees, and responsible 
to the holder for the payment of the bill at maturity y i. e. at the 
time when the bill becomes due. 

300« Bills payable in a given time after sight are pre- 
sented to the drawee, and if he agrees to pay, he writes the word 
"Accepted" and his name across the face or on some other part 
of the bill, and returns it to the holder. The drawee is then the 
Accepter, and responsible for the payment of the bill when due, 

287. Explain the operations of Exchange. 288. When arc some bills payable? 
Others? S80. What may the payee do with a bill? What is the buyer called? 
The pwner? How docs the seller of a bill become responsible for the payment 
ofU? Vi^\ f» tj^ fuitttrit/ of a biUr ^90. What is it to accept a biUf 
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5991« If the drawee declines to pay or accept the bill, the 
bolder employs an officer called a Public Notat-y to give notice 
of the refusal to the drawer and each indorser. This notice is 
called a Protest. 

292« A bill should be presented for payment during the 
regular business hours of the day on which it matures^and, if the 
accepter fails to make payment, the holder shbuld protest it for 
non-payment by giving the proper notice to the drawer and the 
several indorsers. If this notice is not given in due time the 
indorsers cease to be holden for the payment. 

302L The United States annually export to and import from 
IB u rope, goods to the value of hundreds of millions of dollars. 
Sometimes the exports exceed the imports, and sometimes the 
reverse. When our exports to a given country, England, e. g., 
exceeed our imports from England, the balance of trade is in 
our favor ; England owes us more than we owe England, and 
hence more merchants here wish to sell bills drawn on England, 
for the pui*pose of collecting their dues in England, than wish to 
buy for the purpose of paying their debts th^e, and consequent- 
ly, the supply being greater than the demand, bills on England 
will sell at a discount. When the balance of trade is in favor 
of England, our indebtedness is greater than that of England, 
and bills on England will sell at a premium. This change in 
the price of bills is called the Course op Exchange. The 
variation in the price of bills can never be very great, for mer- 
chants will not pay more for premium than the cost of freight 
and insurance to transport specie. 

394* Bills of exchange, payable after sight, like promissory 
notes, are subject to a discount for the terin of credit, the dis- 
count being computed on the face of the bill. 

S95« In the United States the exchange value of the pound 

J891. For what is a bill protested?* By whom? How? a02« When shouM 
a bill l)« presented for payment? What is necessary to bold the endorsers? 
. 293* When is the balance of trade in our favor? When against us? How 
does this aflcct the price of bills of exchange? What is the Course of Exchange! 
Why oannot tha variation be great? 294* Are time bills subject to discouuil 
205. What Ib the exchange value of the jE? What th« ^ommerfial vftlue^ 

20 
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•terling is $4.44| and bills of exchange are drawn apon this 
basis* bot the intrinsic and commercial valne b aboat 9 per cent 
more than the exchange value ; thus. 

Exchange value of 1£ = $4.44f 
Add 9 per cent = .40 
Average commercial valne of 1£ = $4.84f ; 
•*• when exchange on England sells at a premium of 9 per cent 
it is at true or commercial par. 

900. Problem 1. To find the cost of a draft or bill 
of exchange. 

Ex. 1. $1000. Bost&n, June 4, 1862. 

At sight, paj John Jones, or order, one thousand dollars, value 

received, and charge the same to mj account A. Ttleil 

To Messrs. Smith & Dana, ) 
Merchants, Chicago^ ) 

What is the cost of the above draft at 2 per cent, discount ? 

♦1000 X .98 = $980, Ans. Since exchange is at 2 per 

'^ "^ > ggnj, discount, each dollar 

costs 98 cents, i. e. the bill costs .98 (98 hundredths) of its face 

2. $820. PiUshurg, Aug. 6, 1862. 

Sixty days after sight, pay to S. Day, or bearer, three hun- 
dred and twenty dollars, value received, and charge the same \o 
the account of T. Fox & Co. 

To Alfred Steams, } 
New York. ) 

What is the cost of this draft at 3 per cent premium ? 

OPERATION. 

$320 

9.6 = premium on $320 at 3 per cent. 

3 2 9.6 

3.3 6 = discount on $320 for 60 days and grace. 
$ 3 2 6.2~i = cost of dr^ Ans. 

3. "What is the cost of a draft on St. Louis for $832'), at ^ 
per cent, discount ? 

4. What is the cost of a draft on New York for $7850, at 1 
per cent premium ? 
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« 

NoTB 1. An order payable in the same conntry where It is drawn, is 
called a droft or an inland bill of exchange. An order drawn in one country 
and payable in another, is called a foreign bill of exchange. In making 
foreign bills it is customary to draw a set of two or more bills of the same 
tenor and date, each containing a clause, in parentliesis, which renders all 
the bills in the set worthless except the one first presented to the drawee. 

These bills are sent in different vessels so that, if one or more of the set 
fe delayed or lost on the passage, there may be no unnecessary delay in 
obtaining the money. 

5. 2000£. . Boston, May 12, 1862. 
At sight of this first of exchange (second and. third unpaid), 

pay to the order of John Flint, in London, two thousand pounds 
sterling, value received, and charge the same to my account. 

David Fat. 
To George Peabody & Co., \ 
Bankers, London. ) 

What is the cost of this bill in United States money, at 9^ 
per cent, premium ? 

' OPEBATIOK. 

$4.44JX2000 = $8 88 8.88f = 2000£. 

8 4 4.4 4 f = premium at 9^ per cent 

$ 9 7 33.38 J = cost of bill, Ans. Hence, 

Rule. First, if necessary, find the value of the hiU, at par, 
in United States money ; then increase or diminish this value as 
the rate of exchange and the term of credit may require. 

6. Stuart, Field, & Co., of New York, bought of J. & P. 
Smith, a set of exchange, payable at sight for 800£, on Bates, 
Baring, & Co., London, at 8| per cent, premium. What was 
the cost in U. S. money ? Ans. $3866.66f • 

KoTB 2. An English coin worth l£ is called a sovereign. 

7. I wish to pay a debt of 1200£ in Liverpool. Which can 
I best afford, to buy sovereigns at $4.85 and pay 2 per cent, for 
freight and insurance, or buy a set of exchange at 9^ per cent, 
premium? Ans. I save $109.73^ by buying the bills. 

»oe. Bole for finding the oott of a bill f What is an inland bill * A tox^ 
dg& biUT A soYtrtignt 
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997. Problem 2. To find the face of a bill which a 
given 6um in United States money will buj. 

Ex. 1. When exchange is at 9} per cent, premiam, what is 
the face of a bill on London which I can bay for $4390 ? 

1£ = $4.44$; $4.44|4-9| per cent = S 4.8 7 {, cost of 1 j£ ; 
$ 4 3 9 ^ $ 4.8 7} = 9 0, No. pounds in face of bill, Ans. 

2. My agent in Chicago, bought a drafl on New York, at 2 
per cent premium, for $8160 ; what was the face of the draft? 

$ 1 4- 2 per cent. = $ 1.0 2, cost of $ 1. 
^ $6l 60 -4- 1.02 = $8000, Ans. Hence, 

RcLB. Divide the cost of the hiU hy the cost of a hiU for $1, 
l£, eto., and the quotient wiU be the face of the bill in dollars, 
pounds, etc. 

3. A Boston merchant bought a draft on Chicago, at 3 per 
cent, discount, for $5820 ; what was the face of the drafl ? 

Ans. $6000. 

4. Bought a set of exchange on London, at 9^ per cent, pre- 
mium, for $4168.30 ; what debt in London may be paid bj this 
sum? Ans. 856.5£ = 856£ 10s, 

EQUATION OP PAYMENTS. 

398* Eqit'atiok of Payments is the method of determin- 
ing when several debts due from one person to another, payable 
at differetU times, may be paid at one time, so that neither party 
may suffer loss. The equated time is the date of payment. 

The time to elapse before a debt becomes due is called the 
term of credit. The average term of credit is the time to elapse 
before the equated time. 

399. Problem 1. To find the equated time when 
all the terms of credit begin at the same date. • 

Ex. 1. On the 1st of Jan. A owes B $2, payable in 4 months 

■■ r^ I ■ I ■—■■■■ ^ ■! ■ !■ [■■■Ill I ■! ■ II I ■ ■ ■ ■ »^— ^— ^M^W^I^M^I^i— ^^— ^^M^^^^.^— ^M^i— — ■—■ — i^.^— ^^— ^H* 

807. Bule for finding the ftce of a bill? 208. What ii Equation of Pajr- 
meuti What tb« equated time f Term of Qredlt ? Average t«na of credit* 
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and $6, payable in 8 months ; what is the average term of credit 
and the equated time of payment ? 

FIRST METHOD. 

4x2= 8 The privilege of keep- 

8 X 6 = 48 ing |2 for 4m. is the 

g\ K g ^ . same as the privilege of 

' — keeping $1 for 8m. ; so 

7m., 1st Ans. $6 for 8m. is the same 

Jan. 1 + 7m. = Aug. 1, 2d Ans. ^as $1 for 48m. ; .-., for 

the two debts, A might 
keep $1 for 56m., but as he has $8 to keep, he may retain it 
only \ of 56m., viz. 7m., and 7m. from Jan 1, extend to Aug. 1, 
the equated time. Hence, 

Rule 1. Multiply each debt hy the number expressing the time 

to elapse before it becomes ducj then divide the sum of the products 

^ by the sum of the debtSy and the quotient is the average term of 

credit. Add the average term of credit to the date of the debtSy 

and the result is the equated time, 

Bemabk. JSxpress each time in months, or else each in days, 

SECOND METHOD. 

The interest of $ 2 for 4m. = 4 c 

« " $6 « 8m. = 24c. 

Sum of debts = $ 8 2 8 c. = total interest. 

Now the question is, in what time will the interest on the sum 
of the debts be the s&me as the sum of the interests on the several 
debts? This may be found by dividing the total interest by the 
interest on the sum of the debts for 1 month; thus, interest of 
$8 for Im. = 4c., and 28c -5- 4c = 7, number of months in the 
average term of ci*edit, as by the 1st method. Hence, 

Rule 2. J^ind the interest on each debt for its term of credit, 
then divide the sum of these interests by the interest on the sum of 
the debts for one month, and the quotient will be the average term 
of credit in months,. 

Find the equated time as in Rule 1. 

Note 1. To find the interest of the sum of the debts for a month, it is 

290. Sttle for finding arerage term of credit r Equated time? Seoond suthod 7 
Explain £x. 1 by each method. Second Bole ? What is Kota 1 7 

20* 
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9q1j newMiiy to mofwt the decinud point two places to the left and diri^ 
by 8 (Art 841 }, for the interest of $1 is just half a cent a month. 

NoTB S. It is the costom of basincss men to consider 30 dajs a moDth; 
also, in computing interest, to neglect the cents in the prioclpai if thej sic 
less than 50, and to add 1 to tlie number of dollars in the principal if the 
cents are 50 or more. 

8o the fraction of a day, in equating accounts, is i^^ected if leaa than ^ 
and it is counted as 1 if it is i or more. 

Note S. Each method abore giren is much used by accountants in 
averaging accounts, but thtf second is thought to be the shorter and better 
method. The second only is given in the following problems^ bnt the papil 
will practice upon either or both, as his teacher may direct. 

2. Julj 6, 1861, 1 owe to John Smith $4550, payable in 4in^ 
$5075 in 8nL, and $3500 in 12m. ; what is the average tenn of 
credit and the equated time ? 

Ist Ans. Average term, 7.68 m. = 7in. 20d. 

2d Ans. Equated time, Feb. 26, 1862. 

Note 4. The decimal of a month may be reduced to days by mnltiplj- 
fng-by 30 (Art. 176), or more conveniently by taking 3 days for each taik 
and 1 day for each 3^ hundredths in the decimal. 

d. $1500, $2100 and $2400 are due in 4, 8, and 12 months, 
respectively ; what is the average term of credit ? 

300. Problem 2. To find the equated time when all 
the terms of credit are of equal length, but begin at 
different times. 

In solving examples where the terms of credit are equal, it is 
only necessary to find the average date of the debts, and then to 
this date add the term of credit 

In finding the average dalfs, interest may be computed from 
the date of the first bill, or from any other date; but it is most 
convenient to compute the interest from the first of the month in 
which the first hill is bought, because the time for which interest 
is to be computed on the several bills . is thereby most easily 
^•<itermined, as will be seen by the following examples. 



^09. What is Note 2 ? Note 8 1 Note 4 ? 300. In finding the average datt of 
«i'<(/)t8, interest may be reclconed from what time ? Most convenieot time ? Why ? 



.6 0, 


" « 18d. 


3.6 0, 


" « Im. 6d. 


2.4 0, 


^ « 4m. 24d. 
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The date from which interest on the several bills is computed, 
is called the Focal DatCy or Date of Reference, 

Kx. 1. Required the equated time of paying the following bills 
of goods, each bought on a credit ^ 6 months. 

Om. Mar. 12, $ 3 , $ 0.6 0, Int. for 12d. 

Cm. " 18, 2 00 

Im. Apr. 6, 60 

4m. July 24, 100 

2)100)$ 1200 S 7.2 0, total interest. 

Int on sum of bills for Im., $ 6 ' 

7.2 -5- 6.0 = 1.2m. = Im. 6d. 

This gives iho^ average date of 'purchtrtxe 1 month and 6 days 
from Mar. 1, viz. Apr. 6. ^ To tliis add the term of credit, 6m., 
and we have Oct. 6 for the equated time of ^ayment^ Ans. 

Note. Since tho time for which interest is computed includes both the 
1st day of the month and the day of purchase, so Im. and 6d. from Mar. 1 
L» considered as ending on the 6th of Apr. and not oa the 7th. The same 
|;>rinciple holds in tho following examples. 

Explanation. The time for interest on the ^rst bill is 
months and 12 days, the number of days being determined by the 
DATE 0¥ THR BILL. So the time of the second AnW is Om. 
18d. ; of the thirds Im. 6d. ; and of the fourth, 4m. 24d. 
The number of months may be obtained by counting from the 
focal date'(e. g. for the fourth bill above, April, May, June, July, 
i. e. 1, 2, 3, 4) and, for convenient use, the number of months 
is set at the left of the date of the bills, severally. 

The interest of each bill is computed for its own time and 
written at the right. The aggregate or total interest on the bills 
(in this example, $7.20) is then divided by the interest of the 
sum of the bills for 1 month ($6), as in Ex. 1, Avt. 299, 2d 
method, to obtain the average date of purchase. Hence, ^ 

Rule. Find the interest on each bill from the first of the' 
month in which the first bill was bought to the time of the pur- 
cha^e of the bills, severally ; divide the sum of these interests by 

800. Focal date, what is it? What U the Note? Explain Ex. 1. Number of 
l&o&ths, bow finand T Where set? Bule for finding average date ? Equaled time? 
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tk$ inUreti on the ium of ike bUUfar one monAi^ or^ the g^uatiem 
wiU be ike number of montkefrom the focal date to the averti^ 
daie of purehaee. To this average dale of purehaee add tht 
term of credit^ and the equated time of paipmenit ie founds 

2. Reqaired the equated time of paying the following^ bills, 
each bought on 8 months' credit ? 

Om. June 9, 1862, $180 

Im. July 15, «" 8 4 

dm. Sept. 14, " 2 40 

4m. Oct 10, <" 9 6 



$ 0.2 7, Int. for 9d. 
.6 3 " •" Im. 15d. 
4.1 6 « « Sm. 14d. 
2.0 8 « « 4in. lOd. 



2)1 0) $ COO $ 7.1 4, total interest. 

8 ) 7.1 4 

2.-3 8m. = 2m. lid. 
•*• Average date of pnrchase, Aug. 11, 1862. 

Equated time of payment, Apr. 11, 1863, Ans. 

4 Bought the following bills 
on 4 months : 



3. Bought the following bills 
on 6 months' credit : 

May 12, 1862, $400 
June 4, " 150 
Aug. 6, *• 80 

Nov. 24, « 170 

What is the average date 
of purchase and equated time 
of payment ? 

1st Ans. July 5, 1862; 

2d Ans. Jan. 5, 1863. 

5. Bought the folio wing biUa 
on 6 months : 

Jan. .8, $12 

" 24, 20 

Apr. 18, 1200 

June 6, 4000 

What is the average date 
of purchase and the equated 
time? 1st Ans. May 24; 
2d Ans. Nov. 24. 



•Feb. 17, 1862, $1200 

Mar. 25> « 472 

« 30, « 468 

July 21, « 500 

What is the average date 
of purchase and equated time 
of payment? 

1st Ans. Apr. 1, 1862; 

2d Ans. Aug. 1, 1862. 

6. Bought the following bilk 
on 6 months : 

Jan. 8, $4000 

« 24, 1200 

Apr. 18, 20 

June 6, 12 

What is the average date 
of purchase and the equated 
time ? 1st Ans. Jan. 12 ; 
2d Ans. July 12. 
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Remark. The two foregoing examples, consisting of .the 
iame bills, with the order of purchase reversed, show verj 
clearly that the average date of purchase (and consequent] j 
the equated time of payment) is greatly changed bj buying the 
snxaller bills at the earlier or at the later dates. 

301. Problem 3. To find the equated time when 
the terms of credit arc unequal and begin at different 
times. 

The nwUurity of a note or bill is the time when it becomes due. 
The process for finding the equated tini*. of payment in this 
Problem is the same as for finding the average date of purchase 
in Problem 2, except that the interest is computed to the maturity 
of the bills severally, rather than to the time of purchase. 
Hence no new rule is needed. . 

Ex. 1. Required the equated time of paying the following 
bills of goods ? 

1862. Cr. Bills. Int 

Om. Feb. 12, 4m. $2 $ 4.4 for 4m. 12d. 

2m. Apr. 15, 6m. 40 17.0 " 8m. 16d. 

4m. June 8, 2m. 3 9.4 « 6m. 8d. 

2) 1 0) $ 900 $ 3 0.8 0, total interest 

Int. on sum of bills for Im. = $ 4.5 

30.80 -f- 4.50 = 6.84m. = 6m. 25d., the time from Feb. 1 to 
the average date of maturity, i. c. to the equated time. Now 6m« 
25d. from Feb. 1, 1862, gives Aug. 25, 1802, Ans. 

Explanation. The maturity of the 1st bill is 4 months and 
12 days from Feb. 1 ; the maturity of the 2d bill (found by 
adding its term of credit, 6m., to the 2m. lod. from the focal 
date, Feb. 1, to the time of purchase, Apr. 15) is 8m. 15d.; 
the maturity of the 3d bill, found in like manner, is 6m. 8d. 

2. Required the average maturity of the following bills ? 

Jan. 18, 8m. $2000 

Feb. 21, 6m. 3000 

June 6, 2m. 600 

300. What is the Remark r 801. What is the mainrity- of m Bote or billf 
Bow iotf ri o h k r^ % 4USw from FroMtm If Btplain Bb» li 
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Problkm 4. To find the equated time kt 
paying the balance of an account which has both dM 
and credit entries. 

Ex. 1. From the accoimta of A and B it appears that 

A owes B And that B owes A 

$254, due Jnlj 18, $500, doe Au^. 15, 

475, « Sept 6, 288, " « 30, 

425, « « 18, 612, «*Oct. 3, 

46, « Oct 9, 400, « « 21, 

When shall B paj the balance of $600? 

orsK^Tiov. 
A's Debts. InL 

Om. July 18, $ 2 5 4 $ 0.7 6 2 for 18d. 

2m. Sept. 6, 4 7 5 5.2 2 5 "< 2m. Sd. 

2m. ** 18, 4 25 5.5 2 5 •< 2iii. l^d 

8m. Oct 9, 4JS .7 5 9 " Sin. 9d. 

Sum of A's debts = $1200 $ 1 2.2 7 1, Total interest 

on A's debts from the focal date^ July 1, to maturity^ i. e. the in- 
terest that B would gain if A paid the sum of his debts, $1200, 
on the 1st of July. 









Be Debts. 


Int. 


Im. 


Aug. 


15, 


$500 


$3.7 5 forlm.-15d. 


Im. 


u 


80, 


288 


2.8 8 " 2m. 


dm. 


Oct 


3, 


612 


9.4 8 6 « 3m. 3d. 


dm. 


u 


21, 


400 


7.4 « 3m. 2ld. 



Sum of B's debts = $1800 $ 2 3.5 1 6, Total interest 

on B's debts from the focal date^ July 1, to maiurity^ i.e. the 
interest A would gain if B paid the sum of his debts, July 1. 

From the above it appears that if each party paid his debts 
July 1, A would gain $23,516, and B would gain $12.271 ; .% 
A's net gain and B's net loss would be $23,516 — $12,271 
= $11,245. Now as it is proposed to settle by B's paying the 
balance of the account, viz. $600, it is plain he may keep the 
$600 afler July 1, until its interest shall equal $11,245, the loss 
he would sustain by paying July 1. The interest of $600 for Im. 
is $3, and $11.245-1- $3=: 3.748, the time in months. Now 
3.748m. = 3m. 22d. ; .*. the time of payment is 3m. 22d aAef 
July 1, viz. Oct 22, Ans. 
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2. The accounts of A and B show that 

A owes B And that B owes A 

$624, due Jan. 12, $346, due Feb. 9, 

896, " Mar. 6, 960, <* Apr. 9, 

734, " May 12, 454, *< July 18, 

- 146, ** June 3, 240, « Aug. 18, 

*When shall A pay the balance of $400 ? 

* OPERATION. 

A' 8 Debts. Int. B's Debts. Int. 

Om. Jan. 12, $6 2 4, $1,2 48 Im. FeL. 9, $3 4 6, $2.2(1^^ 

2m. Mar. 6, 8 9 6, 9.8 5 6 3ra. Apr. 9, 9 6 0, 1 o.8 4 

4m. May 12, 7 3 4, 16.14 8 6m. July 18, 4 5 4, < 4.9 8 2 

6m. June 3, 14 6, 3.7 2 3 7m. Aug. 18, 2 4 0, 9.12 

$2400,$30.975 $2000 $4 2,191 

$2400 $42,191 

2000 3 0.9 7 5 

2)1 )$ 400, Bal. of account $ 1 1.2 1 6, Bal- of interest 

Int for Im. $ 2.0 0)$ 1 1.2 1 6 

Time in ra. = 5.6 8 = 5m. 18d.,. which, reckoned back 
from Jan. 1, gives July 13 of the preceding year for the time of 
settlement, Ans. 

Explanation. By a process like that in Ex. 1, it is shown 
that if A and B each paid his debts, i. e. if A paid the balance 
of $400, at the focal date, Jan. 1, A would gain and B would 
lose $42.191 — $30,975= $11,216; .-., evidently, A should 
pay the $400 long enough before Jan. 1, so that its interest shall 
equal $11,216, the gain he would have by paying Jan. 1. This 
time is found to be 5m. 18d.^ which, reckoned back from Jan. 1, 
gives July 13 of the preceding year for the equated time of 
settlement Hence, 

To equate accounts. 

Rule. Compute the interest of each item of the account from 
the focal date to its maturity ; find the sum of the interests on 
the debit items, cdso the sum on the credit items, and subtract the 
less sum from the greater; divide this difference by the interest 

30)9. Explain Ex. 1. Explain Ex. 2. Bole for «qnating aoeonnts which hrrv 
both debit and credit items? 
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CH the BALAKOB OF THB . ACCOUHT foT ome mmUhy and Ab gwh, 
Hent ufiU be the time in months between the foccd date and ik 
equated time of setUement, the time to be reckoned fobwasb 
when the greater iniereet arieee on the greater side of the aceouuli 
and BACKWABD, excluding the focal date^ when the greateti inter- 
est arises on the smaller side. 

NoTB*l. When the laiger intereit mdsm on die smaller nde of d0 
acooant, as in Ex. 2, the rule may require the settlement to be made befcv? 
fome of the tnuuactioni have occurroi], a rauk which is obtdtmsiy impractiai- 
bU, and vsuaUg some other time of settlement is more conteniaU than tbfl 
equated time. If the settlement is made before the equated time, a discount 
should be made ; if after, the interest should be added. 

£x« 8. When oaght A to paj the balance of the following 
account, and for what sum maj he settle June 6, 1863 ? 



-Dr. 



A in account with & 



Or. 



1862. 




$ 


1862. 




$ 


April 24 


To Mdse., 6m. 


356 


Feb. 6 


Bj Mdse., 4in. 


530 


June 18 


'* Md8e.,4m. 


875 


May 27 


" Mdse., 6m. 


653 


July 3 


" Mdse., 6m. 


433 


July 15 


•' Cash, 


300 

- 



1st Ans. June 6, 1864 ; 2d Ans. $171.08. (See Art 253 b.). 

NoTB 2. In Ex. 3, Feb. 1 is the most convenient focal date, the earliest 
entry being made Feb. 6. The meaning of the account is, that A has, at 
three different times, bought merchandise of B to the amount of $356, $875, 
and $433, severallj, the 1st and 3d bills on a credit of 6m., and the 2d on 
4m. ; also, that on the 6th of Feb. A sold B merchandise worth $530 on a 
credit of 4m., on the 27th of May merchandise worth. $652 on 6m., and on 
the 15th ')f July he paid B $300 in cash. 

4. Required the equated time of settling the following account, 
and the sum due Oct 4, 1862 ? 



i>r. 



A in account with B. 



Or. 



1862. 




$ 


1862. 




$ 


Mar. 14 


To Mdse., 4m. 


452 


April 13 


By Cash, 


500 


May 8 


" Cash, 


1224 


May 21 


" Note, 4m. 


1000 


« 20 


" Mdse., 8m. 


150 


Aug. 18 


" Cash, 


192 


" 27 


" Mdse., 6m. 


2496 


Sept. 11 


« Cash, 


5420 


Jane 19 


" Mdse., 3m. 


5724 








July 30 


" Mdse., 6m. 


88 









1st Ana; NoV. ^ 1863 \ U Aifs. 98006i89. 
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li^OTS 3. Not nnfreqaently a business man, in fall or partial payment of 
iL debt, gives his note, payable in a given time without interest. The holder 
of the note may indorse it and get it discounted (See Art. 253b.), thus 
obtaining money for his own use before the note 'matures ; or he may pass 
it to his creditor in payment of his own debts. Such a note may be entered 
in an account, as in Ex. 4, and treated in the same way as merchandise 
bought or sold on credit. 

5. When was the equated time of settling the following 
account, and what was due Nov. 13, 1862 ? 



Dr. 


A ill account with B. 


Or. 


1861. 




% 


1861. 




% 


Nov. 18 


To Mdse., 4m. 


800 


Sept. 27 


By Mdse., 


1200 


ia^2. 






Dec. 12 


" Mdse., 4m. 


800 


April 6 


" Mdse., 2m. 


350 


1862 




\ 


" 30 


" Cash, 


125 


May 15 


" Mdse., 4m. 


850 


May 15 


" Note, 4m. 


1200 


July 18 


" Mdse., 


625 


Oct. 12 


" Mdse., 2m. 


200 






• 



1st Ans. Apr. 25, 1861 ; 2d Ans. $874.40. 

6. When is the equated time of settling the following account, 
each item being due at date, and what shall A pay on the 27th 
of July, 1862 ? 

Dr. A in account with B. Or. 



1861. 




$ 


Int. 


1861. 




$ 


Int. 


Om. June 20 


To Mdse., 


986 


8.287 


Im. July 4 


By Mdse., 


158 


0.895 


5ra. Nov. 16 


" Mdse., 


152 


4.205 


6m. Dec. 18 


" Note, 


228 


7.524 


1862. 








1862. 








8m. Feb. 26 


" Mdse., 


110 
1248 


4.877 


9m. Mar. 5 


« Mdse., 


450 
836 


20 625 




12.369 


29.044 



$1248 
836 



$2 9,0 4 4 
1 2.3 6 9 



2)100.) 412, Balance of acct 1.6.6 7 5, Balance of int. 

2.0 6 ) 1 6.6 7 5 ( 8.0 9 m. = 8m. 3d. * 

June 1, 1861 — 8m. 3d. = Sept 27, 1860, 1st Ans. 
$412 + $45.32 (Intforlyr. 10m.) = $ 4 5 7.3 2, 2d Ans. 

7. What wonld be the equated time of settlement in Ex. % 
if each item were on a credit of 6 months ? 



809. What is Note 1? Note 2? Note 8? 
21 
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&u the BALAKOB OF THB . ACCOUHT foT one nunUhy and Ae qw-, 
Hent will be the time in manthe between the faced date and tht 
equated time of setthmentj the time to be reckoned fobw^asb 
when the greater iniereet arieee on the greater tide of the aeccunty 
and BACKWARD, excluding the focal date^ when the greaten inter- 
e$t arieee on the smaller side. 

NoTB-l. When the Urgot interest ariMS on die smaller side of tte 
account, as in Ex. 2, the role may require the settlement to be made befoi? 
some of the transactions liaYe occurrod, a rauk which is obviouslg impractica' 
ble, and vsuaUg some other time of settlement is more conveniaU than the 
equated time. If the settlement is made before the equated time, a discount 
should be made ; if after, the interest should be added. 

£z« 8. When oaght A to pay the balance of the following 
account, and for what sum may he settle Jane 6, 1863 ? 

J)r* A in account with & Or. 



1862. 




$ 


1862. 




$ 


April 24 


To Mdse., 6m. 


356 


Feb. 6 


Bj Mdse., 4m. 


530 


June 18 


" Md8e.,4m. 


875 


May 27 


" Mdse., 6m. 


652 


July 3 


" Md8e.,6m. 


433 


July 15 


" Cash, 


300 



1st Ans. June 6, 1864 ; 2d Ans. $171.08. (See Art 253 b.). 

NoTB 2. In Ex. 3, Feb. 1 is the most conyenient focal date, the earliest 
entry being made Feb. 6. The meaning of the account is, that A has, at 
three different times, bought merchandise of B to the amount of $356, S875, 
and $433, severally, the 1st and 3d bills on a credit of 6m., and the 2d oa 
4m. ; also, that on the 6th of Feb. A sold B merchandise worth $530 on a 
credit of 4m., on the 27th of May merchandise worth. $652 on 6m., and on 
the 15th ')f July he paid B $300 in cash. 

4. Required the equated time of settling the following account, 

and the sum due Oct 4, 1862 ? 



i>r. 



A in account with B. 



Or. 



1862. 




$ 


1862. 




$ 


Mar. 14 


To Mdse., 4m. 


452 


April 13 


By Cash, 


500 


May 8 


" Cash, 


1224 


May 21 


" Note, 4m. 


1000 


" 20 


" Mdse., 8m. 


150 


Aug. 18 


" Cash, 


192 


" 27 


" Mdse., 6m. 


2496 


Sept. 11 


« Cash, 


5420 


June 19 


" Mdse., 3m. 


5724 








July 30 


** Mdse., 6m. 


88 









1st And; NoV. 4^ 1863 $ M Aiig. 98006.89. 
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li^OTifi 3. Not nnfreqaentlj a business man, in full or partial payment of 
v. debt, gives his note, payable in a given time without interest. The holder 
t>f the note may indorse it and get it discounted (See Art 253 b.), thus 
obtaining money for his own use before the note matures ; or he may pass 
it to his creditor in payment of his own debts. Such a note may be entered 
in an account, as in Ex. 4, and treated in the same way as merchandise 
bought or sold on credit. 

5. When was the equated time of settling the following 
account, and what was due Nov. 13, 1862 ? 



Dr. 


A ill account with B, 


Or. 


1861. 




$ 


1861. 




% 


Nov. 18 


To Mdse., 4m. 


800 


Sept. 27 


By Mdse., 


1200 


18^2. 






Dec. 12 


" Mdse., 4m. 


800 


April 6 


" Mdse., 2m. 


350 


1862 




► 


" 30 


" Cash, 


125 


May 15 


" Mdse., 4m. 


850 


May 15 


" Note, 4m. 


1200 


July 18 


" Mdse,, 


625 


Oct 12 


" Mdse., 2m. 


200 






' 



1st Ans. Apr. 25, 1861 ; 2d Ans. $874.40. 

6. When is the equated time of settling the following account, 
each item being due at date, and what shall A pay on the 27th 
of July, 1862 ? 

Dr, A in ctccount with B. Or. 



1861. 




$ 


Int 


1861. 




$ 


Int. 


Om. June 20 


To Mdse., 


986 


8.287 


Im. July 4 


By Mdse., 


158 


0.895 


5m. Nov. 16 


" Mdse., 


152 


4.205 


6m. Dec. 18 


" Note, 


228 


7.524 


1862. 








1862. 








8m. Feb. 26 


" Mdse., 


110 
1248 


4.877 


9m. Mar. 5 


" Mdse., 


450 
836 


20 625 




12.369 


29.044 



$1248 
836 



$2 9,0 4 4 
1 2.3 6 9 



2)100.) 412, Balance of acct 1 .6.6 7 5, Balance of int. 

2.0 6) 1 6.6 7 5 ( 8.0 9m. = 8m. 3d. * 

June 1, 1861 — 8m. 3d. = Sept 27, 1860, 1st Ans. 
$412 + $4 5.3 2 (Int for lyr. 10m.) = $ 4 5 7.3 2, 2d Ans. 

7. What would be the equated time of settlement in Ex. % 
if ea^h item were on a credit of 6 months ? 



809. What is Note 1? Note 2? Note 8? 
21 
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t 

2. Bouglit a horse for $150, but it being injured, I am willing 
to lose 6 per cent. ; for what shall I sell him ? 

$ 1 5 This is the same as finding 

.0 6 the present worth of a sum 

tOsTo = loss. ?"^ * year hence, discounting 

$150-$9=fl41,Ans. >^teijt (Aru 2a3b.). 

Rule. Multipfy the purchase price hy the per cent, to he gained 
or loetj written decimally, and add the product to, or stibtrcu^t it 
from, the purchase price. 

3. Bought a farm for $4848 ; for what shall I sell the same to 
gain 5 per cent. ? Ans. $ 5090.40. 

4.' Bought Scwt. of sugar at 12c; how shall the same be 
sold per lb. so as to gain 10 per cent. ? ' 

5. Bought a house for $3500, expended $750 in repairing it, 
and then sold it so as to lose 15 per cent, on the whole cost; 
what did I receive for it? 

307. Problem 4. To find the first cost of an article, 
the selling piice and gain or loss per cent, being given. 

Ex. 1. Sold wheat at $1.50 per bushel, and thereby gained 
25 pec cent, on the cost ; what was the purchase price ? 

\%^ = ^ That which cost 100c 

t of $ 1.5 = $ 1.2 0, Ans. was sold for 125c, .-. the 

cost was \%% = t of the 
selling price ; hence the cost was ^ of $1.50 = $1.20. 

2. Sold apples at $1.80 per barrel, and thereby lost 10 per 
cent on the cost ; what was the cost ? 

J^ = jyi The cost was -Vy^ = -Vi of the 

JjAof $1.8 = $2, Ans. selling price, .-. the cost was ^ 

of $1.80 = $2. Hence, 

Rule. Make a fraction hy writing \00for a numerator, and 
lOO-j- the gain per cent., or 100 — the loss per cent., for a 
denominator; then multiply the selling price by this fraction, 

306. Rule for finding the selling price, the cost and gain or loss per cent bein; 
given? 307. Rule for finding the first cost, the selling price and gain or lost 
per cent, being given? . 
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3. Sold 6 yards of cloth for $26.88, and gained 12 pep cent 
on the cost ; what was the purchase price per yard ? Ans. $4. 

4. Sold 10 shares of the Fitchburg R. R. Stock for $109a 
gaining 9 per cent, on the cost ; what did I pay per share ? 

5. By selling 25 lb. of sugar for $2, 1 lose 20 per cent, on th^ 
cost ; what was the cost per lb. ? 

308. Problem 5. The selling price of goods, and 
the gain or loss per cent, being given, to find what would 
be gained or lost per cent, if sold at some other price. 

Ex. 1. Sold a pair of oxen for $175 and gained 5 per cent, t 
what per cent, should I have gained if I had sold them fot 

$200 ? . 

^^^ = fj^ The proposed price U 

f of 1 5 = 1 2 f 1^^ = f of the actual sell- 

120 — 100 = 20, Ans. ing price, but the actual sell- 
ing price is 105 per cent, of 
the cost, .'. the proposed price is f of 105 per cent. = 120 per 
cent, of the cost; hence 120 per cent. — 100 per cent. = 20 
per cent, would be the gain per cent, if the oxen were sold for 
$200. 

2. Sold a farm for $5000, and thereby made 25 per cent. : 
should I have gained or lost, and how much per cent., if I had 
sold it for S3500 ? 

fM» = M = /^; Aof 125 = 87i; 100— 87^ = 12^ = 
loss per cent., Ans. 

The proposed price is found to be 87 J per cent, of the cost, 
.•. there would be a loss of 12 J per cent, if the farm were sold 
for $3500. 

Rule. Make a fraction hy writing the proposed price for the 
numerator, and the acttud price for the denominator, then multiply 
the per cent, at which the article is sold hy this fraction, and the 
product will he the per cent at the proposed price. The difference 
between the product and 100 is the gain or loss per cent, at the 
proposed price, 

, ' - -* 

308. Rule for Ending loss or gain per cent, when goods are sold at a proposes 
price ? 

21* 
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3. Sold flour at $7 per bbl. and thereby gained 12 per cent) 
what per cent, should I have gained if I had sold it at $7.25 ? 

Ans. 16 per cent 

4. Sold beef at $6 per cwt., and thereby lost 4 per cent ; 
should I have gained or lost, and how much per cent, had I sold 
k at $6.50 ? 

5. Sold a watch for $21, and gained 5 per cent on the cost; 
had I sold it for $18 sliould I have gained or lost, and how 
tnuch per cent ? 

309. Problem 6. To mark goods so that the mer- 
chant may fall a certain per cetit. on th^ marked price 
and yet sell the goods at cost, or at a certain per cent 
above or below cost. 

(a) To sell at cost. 

Ex. 1. How shall 1 mark a coat thai cost me $18 so that I 
tnay fall 10 per cent from the marked price and yet selllhe coat 
at cost? W = V ; V of $18 = $20, Ans. 

Since I am to fall 10 per cent, it follows that the cost, $18, is 
o^'y T^rfV = ft o^ t^® marked price, and if $18 is ^jy then ^ 
will be i of $18 = $2, and \i will be 10 times $2 = $20; 
L e. the mai'ked price will be ^- of $18 = $20, Ans. 

Proof. 10 per cent of $20 = $2, which taken from $20 
leaves $18, the cost Hence, 

Rule. Make a fracti<m hy writing 100 for the numercUor^ 
and 100 diminished by the per cent, to he abated for the denomi- ' 
nator ; multiply the cost hy this fraction^ and the product tffill he 
the marked price, 

2. Bought a case of watches at $23.50 ; at what price shall I 
mark them to enable me to abate 6 per cent, and yet sell them 
at cost ? Ans. $25. 

(b) To sell at a certain per cent, above or below 
cost : 

309. Rule for marking goods so as to fall a certain per cent, and yet lell ai 
•oatf To aell at a given per cent, above or below cost T 
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HuLE. Mrht find ike selling price hy Problem 3 ; then find 
the marking price by Problem 6, (a.) 

3. Bought a piece of broadcloth at $5 per yard, but it being 
damaged, I am willing to lose 20 per cent on the cost ; how 
shall I mark it so that I maj fall 25 per cent, from the marked 
price ? 

$5 = cost. $5 — $1 = $4, selling price. 

.20 

$1.00 = loss. V¥^ X $4 = $5.33 J, marked price. 

4. Paid $4 a pair for a case of boots ; how shall I mark the 
same so that I may &11 10 per cent, from the marked price and 
yet make 12J^ per cent, on the cost? 

5. Paid $8 each for a case of bonnets ; how shall I mark the 
same so that I may fall 16 per cent, from the marked price and 
yet make 5 per cent, on the cost ? 

Miscellaneous Examples in Profit and Loss. 

- 1. Bought 75 pounds of tea for $37.50 a -id sold \ of it at 
48 cents per pound and the remainder at 56 cen s ; did I gain or 
lose ? How much ? 

2. What per cent, do I gain if I buy boots 1 1 $3 per pair 
and sell them at $3.37 J ? 

3. Sold flour at $7.50 per barrel and lost 6^ per cent, on the 
cost ; for what should it be sold to gain 12 J per cent. ? 

4. Paid $3 per yard for a piece of lace ; how shall I mark 
th<3 same to enable me to fall 10 per cent, from the marked price 
and yet gain 20 per cent, on the cost ? 

5. Bought hats at $3 per hat and sold them at $2.50 ; what 
per cent, on the cost was lost ? 

6. Sold a watch for $42 and lost 12^ per cent, on the cost 
what was the cost ? 

7. Sold cloth at $2 per yard and lost 10 per cent. ; should I 
have gained or lost, and how much per cent., if I had received 
$2.12 J? 

8. Bought a horse for $87.50 and sold him so as to gain 12 
per cent. ; what did T xeceive for him ? 
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PABTNEBSHIP. 

S10» Pabtkbbshif is the association of two or more per- 
tons in business. 

The company thos formed is called a^rm or house^ 

The money or other property invested is called the captUd (X 
Mock of the company. 

The profits and losses of the firm are divided among the part- 
ners in accordance with their interest in the business. 

Sll. Pboblbm 1. To find each partner 'a share of 
gain' or loss when their capites is employed equal times. 

Ex. 1 A and B trade in company ; A furnishes $400 and 
B $800. They gain $300 ; how shall they share the gain ? 

A furnishes ^fffy=z^ of the stock, .*. he is entitled to ^ of the 
gain, viz. $100. For alike reason B's gain is f of $300 =$200. 

Or we may solve the question as follows : 

$300 -^ $1200 = .25; i.e. the profits = 25 per cent of the 
stock; .'. A's s'lare of profits == $400 X -25 = $100 
B's ohare of profits == $800 X .25 = $ 200 

Entire profits, $300 Hence^ 

Bulb 1. MvUiply the total gain or lost hy each partnei'i 
fractional part of the stocky a^td the products vnU be the respective 
shares of ^ain or loss ; or. 

Bulb 2. Mnd what per cent, the total gain or loss is of the 
whole stocky and then multiply each partner^s stock by this per 
cent written decimally, 

319* Proof. The sum of the shares of gain or loss must 
equal the total gain or loss* 

2. A, B, and C form a partnership ; A famishes $4000, B 
$5000, and C $6000. They gain $3000 ; how shall the gain 
be divided ? Ans. A's, $800 ; B's, $1000 ; C's, $1200. 

310. What is Partnership? What is the company called? What is tha 
capital or stock? How are the profits and losses divided among the partnenf 
311. Bttle for finding the shares of gain or loss? Second rule? 312. Proof? 



PARTNERSHIP. 249 

3. Had the finn in Ex. 2 lost $750, what part of the loss 
should each partner sustain ? How many dollars ? 

lstAns.A, A; B, J; C, f . 

4. A, B, and C engage in trade. A puts in $6000, B 
$10000, and C $8000. They gain $4000; what is each part- 
ner's share? 

Note. These rules are equally applicable to distributiog the property 
of a bankrupt, and many other similar problems. 

5. A bankrupt whose property is worth $5000 owes A $3000, 
B $1500, and C $3500 ; to what fractional part of the property 
is each creditor entitled ? To how many dollars ? 

6. Divide $1500 between A, B, and C so that A shall 
receive $2 as oflen as B receives $3 and C $5. 

7. A, B, and C hire a pasture, for which they pay $90 ; A 
pastures 3 cows, B 5, and C 7 ; what part of the rent shall each 
pay ? How many dollars ? 

8. A and B hire a pasture for $12 ; A's horse was in the 
pasture 4f weeks and B's 7 J weeks ; what rent shall e^h pay ? 

9. A, B, C, and D freight a ship to Canton; A furnishes 
$3000 worth of the cargo, B $5000, C $7000, and D $11000. 
They gain $5200 ; what is each one's share of the gain ? 

10. A and B form a partnership with a joint capital of 
$1200, of which A furnishes f in cash, and B, for his share, 
furnishes 160 yards of broadcloth. They lose $300 ; how shall 
the loss be divided ? What is the price of B's cloth per yard ? 

313. Problem 2. To find each partner's share of 
gain or loss when their capital is employed unequal times. 

Ex. 1. A and B trade in company ; A puts in $300 fo%8 
months, and B $dOO for 9 months. They gain $800 ; what part 
of the gain belongs to each ? How many dollars ? 

A's $300 for 8m. = $2 400 for Im. 
B's $400 for 9m. = $3600 for Im. 

$6000 for Im. 

It is, .*., as though the joint stock were $6000 for 1 month, 

, — . 4 

3ia« What is the Note? 313. Explain Ex. 1. 
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of which A put in $2400, and B $3600 ; hence A ia entitled to 
jJgg = |of the gain, iuidBtogg8J = J; i. e. A is entitled tc 
2 of $800 = $320, and B to } of $800 = $480, Ans. Hence, 

Rule. Mtdtxply each tnan*s stock by the time it is cantinvd 
in trade^ and^ regarding the products as the respective shares of 
stocky and the sum of the products as the total stodty proceed 
as in Problem 1. 

2. A and B engage in trade; A furnishes $4000 fi>r 12 
months, and B $6000 for 11 months. They lose $570 ; what is 
the loss of each ? Ans. A's loss, $240 ; B's, $330. 

8. A, B, and C engage in partnership ; A furnishing $600 ^ 
9m., B $800 for 8m., and C $1000 for 12m. They gain $1071; 
what is each one's share of the gain ? 

4. A, B, and C hire a pasture for $48. A pastures 3 horses 
for 8 weeks, B 5 horses for 6 weeks, and C 6 horses for 7 weeks 
what part of the rent shall each pay ? 

5. B, T, and G enter into partnership, doing business in the 
name and signature of B, T, and G. Jan. 1, B puts in $3000^ T 
$4000, and G $2000. May 1, B puts in $2000 more, C $1000, 
and T takes out $1000. Sept. 1, B takes out $3000, T puts in 
$2000, and G $2000. At the end of the year they settle, having 
gained $6400 ; what is each partner's share of the gain ? 

Ans. B*8 $2000, T's $2400, C's $2000. 

6. Jan. 1, 1860, B commenced business with a capital of 
$3000. Sept. 1, 1860, wishing to enlarge his business, he took 
in II as a partner, with a capital of $4000. July 1, 1861, tliey 
admit L into the partnership, with a capital of $2500. On the 
1st of Jan. 1862, they dissolve partnership, having gained 
$7550 ; what is each one's share of the gain ? 

7. A, B, and G hire a pasture for $92. A pastures 6 horses 
for 8 weeks, B 12 oxen for 10 weeks, and G 50 cows for 12 
weeks. Now if 5 cows are reckoned as 3 oxen, and 3 oxen as 
2 horses, what part of the rent shall each pay ? How many 
dollars ? ' 

" . 

313* Bole for fl^^g the shares of gain or lost wh«n the capital is in for 
unequal times? 
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8. A, B, and C hire a pasture for $300. A puts in 10 oxen 
for 20 weeks, 15 cows for 14 weeks, and 99 sheep for 26 weeks ; 
B puts in 7 oxen for 24 weeks, 12 cows for 20 weeks, and 66 
sheep for 25 weeks ; C puts in 25 oxen for 8 weeks, 12 cows for 
1*2 weeks, and 33 sheep for 15 weeks. Now, if 11 sheep are' 
reckoned as 1 cow, and 3 cows as 2 oxen, what is the cost per 
week for a sheep ? a cow ? an ox ? How many dollars does 
each man pay for sheep ? cows ? oxen ? What part of the rent 
does each man pay ? How many dollars ? 

Ans. Cost per week for a sheep, l^^c; a cow, 16c.; an ox, 
24c. A pays for sheep, $37.44; for cows, $33.60; for oxen, 
$48. B pays for sheep, $24 ; for cows, $38.40 ; for oxen, $40.32. 
C pays for sheep, $7.20 ;*for cows, $23.04 ; for oxen ; $48. 
A pays m = $119.04; B, fi|= $102.72 ; C, iS| = $78.24. 

9. J. Fox and S. Low enter into partnership. Januaiy 1, Fox 
puts in $5000, but Low puts in nothing until May 1 ; what shall 
he then put in that the partners may be entitled to equal shares 
of the profits at the close of the year ? ^ 

10. Jan. 1, 1853, A, B, and C form a partnership for 1 year, 
and each furnishes $3000 ; Mar. 1, A furnishes $1000 more ; 
June 1, B withdraws $500, and C adds $500 ; Sept. 1, A with- 
draws $2000 and C $500, and B adds $1500. Having gained 
$4000, at the close of the year the partnership is dissolved. 
What is each partner's share of the gain ? 

11. A, B, and C traded in company. A at first put in $1000, 
B $1200, and C $1800 ; in three months A put in $500 more and 
B $300, and C took out $400 ; in 7 months from the commence- 
ment of business, A withdrew all his stock but $700, B put in 
as much as he at first put in, and C withdrew ^ as much as A at 
any time had in the firm. At the end of a year they found they 
had gained 10 per cent, on the largest total stock at anyone time 
in trEide. What is the total gain ? What fractional part shall 
each have ? How many dollars ? 

As part, H* = $107.63Hf 
Ana. Total gain, $440. •{ B's part, = $ 

C's part, = $ 

Proof, = $ 
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im the BALAKCS OF THE . ACCOUNT for tme numthy caid ike gwh^ 
tient will be the time %n mcnthe between the foeed date and iht 
equated time of settlement^ the time to be reckoned for^warb 
when the greater interest arises on the greater side of the aceouTdj 
and BACKWARD, excluding the focal date^ when the greaten tnier^ 
est arises on the smaller side. 

NoTB-l. When the larger interest nriaes on tiie smaller ride of tte 
accoant, as in Ex. 2, the rule may require the settlement to be made belbie 
some of the transactions have occurrGd, a rtsuk which is obuiousitf impractica' 
bU, and tuuaUif some other time of settlement is more convenient than the 
equated time. If the settlement is made before the equated time, a discoant 
should be made; if afler, the interest should be added. 

Ex« 8. When oaght A to pay the balance of the following 
account, and for what sum maj he settle June 6, 1863 ? 

Ih, A in account with B, OK 



1862. 




$ 


1862. 




$ 


April 24 


To Mdse., 6m. 


356 


Feb. 6 


By Mdseii, 4m. 


530 


June 18 


'* Md8e^4m. 


875 


May 27 


" Mdse., 6m. 


652 


Juljr 3 


'< MdBe.,6m. 


433 


July 15 


" Cash, 


300 



1st Ans. June 6, 1864 ; 2d Ans. $171.08. (See Art 253 b.). 

Note 2. In Ex. 3, Feb. 1 is the most convenient focal date, the earliest 
entry being made Feb. 6. The meaning of the account is, that A has, at 
three different times, bought merchandise of B to the amount of S356, S875, 
and $433, severally, the 1st and 3d bills on a credit of 6m., and the 2d on 
4m. ; also, that on the 6th of Feb. A sold B merchandise worth $530 on a 
credit of 4m., on the 27th of May merchandise worth. $652 on 6m., and on 
the 15th of July he paid B $300 in cash. 

4. Required the equated time of settling the following account^ 
and the sum due Oct 4, 1862 ? 



Dr. 



A in account with B. 



Or. 



1862. 




$ 


1862. 




$ 


Mar. 14 


To Mdse., 4m. 


452 


April 13 


By Cash, 


500 


May 8 


" Cash, 


1224 


May 21 


" Note, 4m. 


1000 


" 20 


" Mdse., 8m. 


150 


Aug. 18 


" Cash, 


192 


" 27 


" Mdse., 6m. 


2496 


Sept 11 


" Cash, 


5420 


June 19 


" Mdse^, 3m. 


5724 








July 30 


" Mdse., 6m. 


88 









1st Ana; NoV. i, 1862 \ U Aili. $800089. 
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NoTie 3. Not nnfrequentlj a bosiness man, in fall or partial payment of 
«. debt, gives his note, payable in a given time without interest. The holder 
t>f the note may indorse it and get it discounted (See Art 253b.), thus 
obtaining money for his own use before the note matures ; or he may pass 
it to his creditor in payment of his own debts. Such a note may be entered 
in an account, as in Ex. 4, and treated in the same way as merchandise 
bought or sold on credit. 

5. When was the equated time of settling the following 
account, and what was due Nov. 13, 1862 ? 



Dr. 



A ill account with B. 



Or. 



1861. 




$ 


1861. 




$ 


Nov. 18 


To Mdse., 4m. 


800 


Sept. 27 


By Mdse., 


1200 


18i,62. 






Dec. 12 


" Mdse., 4m. 


800 


April 6 


" Mdse., 2m. 


350 


1862 




► 


" 30 


" Cash, 


125 


May 15 


" Mdse., 4m. 


850 


May 15 


" Note, 4m. 


1200 


July 18 


" Mdse., 


625 


Oct 12 


" Mdse., 2m. 


200 









Ist Ans. Apr. 25, 1861 ; 2d Ans. $874.40. 

6. .When is the equated time of settling the following account, 
each item being due at date, and what shall A paj on the 27th 
of July, 1862 ? 

Dr. A in account with B. Or. 



1861. 
Om. June 20 
5m. Nov. 16 

1862. 
8m. Feb. 26 



To Mdse., 
«« Mdse., 



(( 



Mdse., 



S 

986 
152 

110 



1248 



Int 

S.287 

4.205 

4.877 



12.369 



1861. 
Im. July 4 
6m. Dec. 18 

1862. 
9nL Mar. 5 



By Mdse., 
" Note, 

" Mdse., 



S 

158 
228 

450 



836 



Int. 

0.895 

7.524 

20 625 



29.044 



$1248 

836 



$2 9,0 4 4 
1 2.3 6 9 



2)100.) 412, Balance of acct 1 .6.6 7 5, Balance of int. 

2^015) 1 6.6 7 5 ( 8.0 9m. = 8m. 3d. * 

June 1, 1861 — 8m. 3d. = Sept 27, 1860, 1st Ans. 
$412 + $4 5.3 2 (Int for lyr. 10m.) = $ 4 5 7.3 2, 2d Ans, 

7. What would be the equated time of settlement in Ex. 6^ 
if each item were on a credit of 6 months ? 



809. What is Note ir Note 2? Note 8? 

21 
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RATIO. 

S14U Ratio is the relatian of one quantity to another of Ai 
eame kind; or, it is the quotieat which arises from dividing ods 
quantity bj another of the same kind. 

SIS. Ratio is usually indicated bj two dots; thus, 8:4 
expresses the ratio of 8 to 4. 

The two quantities compared are the terms of the ratio ; the 
first term being the antecedent, the second the consequenty and 
the two terms, collectively, a couplet* 

318* Most mathematicians consider the cmtecedent a ^^Vi- 
dendf and t^ie consequent a divisor ; 

thus, 8: 4=8-f- 4 = J=2, 

and 3: 12 = 3-5- 12 = A=i; 

but others take the antecedent for the divisor, and the consequent 

for the dividend; 

thus, 8: 4 = 4-4-8 =t=i, 
and 3:12 = 12-5- 3= J^= 4. 

Note 1. The first method is often called the English method, and the 
other the French ; but there appears to be no good reason for such a dis- 
tinction. 

Note 2. The first is a direct ratio ; the second is an inverse or^ reciprocal 
ratio. The first being considered the more simple and natural, is ^opted 
in this work. 

317. The antecedent and consequent being a divi- 
dend and divisor, it follows that any change in the ante- 
cedent causes a like change in the value of the ratio, and 
any change in the consequent causes an opposite cJmnge 
in the value of the ratio (Art. 84, 85, and 131). Hence, 

1st, MvUiplying the antecedent multiplies the ratio ; and 
dividing the antecedent divides the ratio (Art. 83, a and b). 

314. WhatiaBatiot 3\5. How indicated? What are the terms? The Istf 
The 2d? The two collectively? 316. Which term is divisor? Is the onstom 
uniform f Wbuih method is here taken? Why? What is a direct ratio? As 
inverse «axiot 317. ExpiftUx a&d iUostrate Art. 817 IV1II7. 
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2d, Multiplying the consequent divides the ratio; und dividing 
the consequent mtdtiplies the ratio (Art. 83, c and d), 

3d. Multiplying both antecedent .and consequent by the same 
number, or dividing both by the same number, does not affect the 
ratio (Art 84, a and b). 

318* The antecedent, consequent, and ratio are so related 
fo each other, that, if either two of them be given, the other maj 
be found; thus, in 12 : 3 = 4, we have* 

antecedent -5- consequent = ratio, 
antecedent -5- ratio = consequent, and 
consequent X ratio = antecedent. 

319. When there is but one antecedent and one consequent 
the ratio is said to be simple ; thus, 15 : 5 = 3, is a simple ratio. 

330* When the corresponding terms of two or more simple 
ratios are multiplied together the resulting ratio is said to be 
compound; thus> liy multiplying together the corresponding terms 
of the simple ratios, 

= 2 

4 ^ , we have the com 
5 






pound ratio, 48:4=1 2or 48 : 1 2 = 40. 

* A compound ratio is always equal to the product of the simple 
raiios of which it is compounded. 

Note. A compound ratio is not different in its nature from a simple 
ratio, bat it is called compound merely to denote its origin. 

Ex. 1. What is tjie ratio of 20 to 4 ? Ans. 20 : 4 = 5. 

2. What is the ratio of 2 to 9 ? Ans. 2 : 9 = |. 

3. What is the inverse ratio of 20 to 4 ? Ans. 5^ = J. 
4 What is the inverse ratio of 2 to 9 ? 

' 5. What is the ratio compounded of 8 to 6 and 9 to 2 ? 

6. Which is the greater, the ratio of 9 to 7 or of 19 to 14 ? 

7. Which is the greater, the ratio of 5 to 4 or of 15 to 13 ? 

» — — 

318* Wliat of antecedent, consequent, and ratio? 319. What is simple ratio! 
320. Compound ratio? Its value? Its nature? Why called compound? 
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PROPORTION. 

Proportion is an equality of ratios. ^ 

Two ratios, and .'. 4 terms, are required to form a proportka 

899* Proportion b indicated bj means of dots ; thos,- 

8 : 4 : : 6 : 3, 
which is read, 8i8to4as6istod; or, as8isto4sois6tod; 
or it maj be indicated thus, 

8:4 = 6:3, 
which is read, the ratio of 8 to 4 equals the rado of 6 to 3. 

Anj 4 numoers are in proportion, and may be written and read 
in like manner, if the quotient of the Ist divided bj the 2d is 
equal to the quotient of the 3d divided by the 4th. 

393* The Ist and 4th terms are called exttemes^ and the 2d 
and 3d, means. The 1st and 3d are the antecedents of the two 
ratios, and the 2d and 4th are the consequents. The product of 
the extremes is always equal to the product of the means ; thus, 
in the proportion 8 : 4 : : 6 : 3, we have 8 X 3 = 4 X 6. 

334* Since the product of the extremes is equal to the 
product of the means, any one term may be found when the 
other three are given ; for the product of the extremes divided 
by either mean will give the other mean, and the product of the 
means divided by either extreme will give the other extreme. 

Fill the blank in each of the following proportions : 

8 V 3 

1. 8:2:: : 3. Ans. — ^ = 12. 

2. 6 : 9 : : 8 : . Ans. ^^~ = 12. 

3. 4 : : : 2 : 9 

4. : 16:: 7: 14. 

-* - - - . - 

321. What is Proportion? 399. How indicated? Proportion, how read? 
When are four numbers in proportion? 393. What are the Ist and 4th terms 
ealled? 2d and 8d? 1st and 8d? 2d and 4th? The product of the extremes 
equals wliat? 394* How manj terms must be giren? How can the otlier 
be fouudr 



/ 



4 : 


; : 6 : 3 


6 : 


: : 4 : 3 


8 


: : 3 : 6 


3 : 


: : 8 : 6 


6 3 


. : 4 : 8 


4 : 


: : 6 : 8 


3 : 


: 8 : 4 


8 : 


: : 3 : 4 
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33S. It follows from Art. 317, that if the 1st and^ 2d, or 
3d and 4th, or 1st and 3d, or 2d and 4th, or all four terms of a 
proportion are multiplied or divided by the same number, the 
resulting numbers will be in proportion. 

338« If 4 numbers are propoilional thej will be in pro' 
portion in 8 different orders ; thus, 

' (1) Given 8 

(2) Alternating (1) 8 

(3) Inverting (1) 4 

(4) Alternating (3) 4 

(5) Inverting (1) and transposing couplets 3 

(6) Alternating (5) 3 

(7) Inverting (5) 6 

(8) Alternating (7) " 6 

Note. These 4 numbers may be written in 16 other orders, but none of 
laem will be in proportion. 

337. When the means of a proportion are alike, the term 

repeated is a mean proportional between the other two, and the 

last term is a Mrd proportional to the 1st and 2d ; thus, in 

4 : 6 : : 6 : 9, 6 is a mean proportional between 4 and 9, anil 1^ 

is a third proportional to 4 and 6. 

338* A mean proportional between two numbers may be 
found by multiplying the two given numbers together, and then 
resolving the product into two equal factors ; thus, the mean pro- 
portional between 2 and 8 is 4, for 2 X 8 = 16 = 4 X 4; .•. 
2 : 4 : : 4 : 8. 

339. A third proportional to two numbers may be found by 
dividing the square of the 2d by the 1st. The third proportional 
to 5 and 10 is 20 ; for 10* -f- 5 = 20 ; .-. 5 : 10 ; •. 10 : 20. 

SIMPLE PROPORTION. 
330* In all examples in Simple Proportion there are three 



335. What terms may be multiplied without destroying the proportion? Wliat 
divided? 35S6. In bow many orders may four proportional numbers be in propor* 
tion? In how many not in proportion? 327. What is a mean proportional? A 
third proportional? 328. Howls a ^an proportional found? 399. A third 
proportional? 

22* 
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numben given to find a fourth ; .% Proportion is often called the 
liuU of Three. 

Two of the three ffiven numbers must be of the scmte kind, and 
the other i$ of the same kind as the answer. 

Ex. 1. If 8 men build 6 rods of wall in a daj, how manj rods 
will 5 men build ? 

This example may be analyzed as follows : If 3 men build 6 
rods, 1 man will build ^ of 6 rods, i. e. 2 rods ; and if one man 
build 2 rods, 5 men will build 5 times 2 rods, i. e. 10 rods, Aos.; 
but to solve it by proportion, we say that 3 men have to 5 men 
the same ratio that the given number of rods has to the requiid 
number of rods ; thus, 

8 men : 5 men : : 6 rods : required number of rods. 

Now, since the means and 1st extreme are g^ven, we find the 
2d extreme by dividing the product of the means bj the given 
extreme (Art 324) ; thus, 

6 X 5 = 30 and 30 -^ 3 = 10, Ans. as before. Hence, 

331. To solve an example in Simple Proportion, 

RuLB. Write that given number which is of the same hind at 
the required answer for the third term; consider whether the 
nature of the question requires the answer to he greater or less 
than the third term ; if greater^ write the greater of the two re- 
maining numbers for the second term and the less for the first ; 
hut if lesSy write the less for the second and the greater for the 
first ; in either case, divide the product of the second and third 
terms by the first, and the quotient will he the term sought. 

Note I. If the first and second terms are in different denominations, 
they should be reduced to the same before stating the question. 

Remark. Every one who intelligently solves an example by 
proportion, does, in effect, solve it by analysis ; but the teacher 
should use much care on this point, since the scholar learns much 
faster when he analyzes a question than when he merely follows 

330. Of what kind mast two of the three given numbers be? What the 
i>tber^ 331. Sale for eolring an example in proportion? Note 1? Semark? 
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a rule. Let the following examples be solved hj analysis and 
by proportion. 

2. If a man earn $24 in 2 months how much will he earn in 
9 months? 

2 : 9 : : 2 4 : 4th term. Since we are seeking for dot 

9 lars, we make $24 the 3d term, 

9 ^ 9 1 ft ^"^ then, as a man will earn 

^ f more in 9 months than he will 

$ 1 8, Ans. in 2 months, we make 9 the 2d 

term and 2 the 1st. To analyze 
the above, we say, If a man earn $24 in 2 months, then in 1 
month he will earn J of $24, i. e. $12 ; and if he earn $12 in 1 
month, then in 9 months he will earn 9 times $12, i. e. $108, Ans. 

3. If 15 bush, of wheat make 3bbl. of flour, how many bush- 
els of wheat will be required to make 7bbl. of flour ? Ans. 35. 

4. If 40 bush, of wheat make 8 bbl. of flour, how many bar- 
rels of flour will 75 bush, of wheat make ? Ans. 15. 

5. If a man can walk 75 miles in 3 days, how far can he 
walk in 8 days ? Ans. 200 miles. 

6. If a man travel 64 miles in 2 days, how long will it take 
him to travel 1 60 miles ? Ans. 5 days. 

7- If a locomotive run 39000 miles in 13 weeks, how far, at 
that rate, would it run in 52 weeks ? 

BT PROPORTION. BT CA.NCELINO. 

13 : 52:: 39000: 4th ten\\. 4 

39000 X 52 = 2028000 ; 39000 X 0i 
2028000 -^ 13 = 156000, Ans. —= 156000, Ans. 

8. If 20 men perform a piece of work in 8 days, in how many 
days will 4 men perform the same ? Ans. 40. 

9. If 24 cords of wood cost $60, what will 18 cords cost. 

10. If $30 pay for 5 cords of wood, how many dollars will 
pay for 12 cords ? Ans. 72. 

11. If 4 cords of wood cost $20, how many cords may be 
bouf^ht for $45 ? Ans. 9. 

12. If 6 horses eat 42 bushels of oats in 5 weeks, how many 
bushels will 11 horses eat in the same time? 

13. What cost 7 tons of coal when 4 tons cost $24? 
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14. In how nuuij dajs can 6 men build a house, if 10 me:^ 
can build it in 72 dajs ? 

15. If 721b. of cheese are worth as much as 301b. of batter. 
how man J pounds of cheese will paj for 201b. of Gutter ? 

16. How manj tons of coal can be bought for $84, when;) 
tons cost $18 ? Ans. 11 

17. If 9 horses eat a ton of ha^ '*^ 20 dajs, how many hor>es 
will eat a ton in 30 days ? Ans. 6. 

18. How many tons of hay will 6 horses eat in 25 weeks, if 
8 horses eat 20 tons in the same time ? 

19. If I pay 2s. 8d. per week for pasturing 2 cows, what sM 
I pay for pasturing 1 1 cows ? 



2 : 11 ::23. 8d.: 
11 

2) 298. 4d . 

Ans. 148. Sd. 



or. 



f2:ll::S2d 
11 ~ 

2) 852d. 



Ans. 176d.= 14s. Sd. 

20. If I pay 28; 8d. for pasturing 2 cows, how many cows cai 
be pastured the same time for 14s. 8d. ? 

21. If 8 acres of land cost75£ 6s. 4d., how many acres maj 
be bought for 131£ I69. Id. ? * ' 

22. If 14 acres of land cost ldl£ 16s. Id., what will 8 acrei 
cost? 

23. If I of a ship cost $9875, what are f of her worth ? 

24. If f of a barrel of flour cost $3.20, what will 6 bbl. cost? 

25. If a man walk 1 92 miles in 6 days of 8 hours each, io 
how many days of 12 hours each will he walk 192 miles ? 

- 26. Lent a friend $400 for 6 months ; afterwards he lent me 
$300. How long may I keep it to balance the favor ? 

27. How many yards of cloth f of a yard wide are equal to 
20 yards IJ yard wide? 

28. If when flour is worth $9 per bbl., a penny loaf weigha 
4oz., what will it weigh when flour is worth $6 per bbl. ? 

29. If 10 horses eat 45 bushels of oats in 3 weeks, how man^ 
bushels will 12 horses eat in the same time? 

30. Three men can do a piece of work in 12 days ; how mam 
men must be added to the number to do the same in 4 da7s? 
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31. A ship's crew of 12 men has food for 24 days, how manj 
men must be discharged that it maj last 12 days longer? 

32. Paid $1.50 for 31b. of tea ; what should I pay for 91b.? 

33. If .25 of a ship cost $3000, what cost .375 of her ? 

34. At $24 per cwt, what is the cost of 62^ lb.? 

35. If a steeple 180 feet high casts a shadow 240 feei, what 
Is the length of the shadow cast by a staff 3 feet high, at the 
fiame time? 

Note 2. Since ecKh of the three terms in the above example is in feetf 
the learner may be uncertain which number to place as the third term ; but 
he has only to notice that he is required to find the length of a shadow, .*. 
the third term should be the number expressing the length of shadow in the 
given example, viz. 240ft. ; thus, 

180 : 3 : : 240 : 4th term = 4 ft., Ans. 

36. If a staff 3 feet long casts a shadow 4 feet, what is the 
bight of a steeple which, at the same time, casts a shadow 
240 feet ? Ans. 180 ft. 

37. If a staff 3 feet long casts a shadow 4 feet, how long is the 
shadow of a steeple which is 180 feet high, at the same time ? 

38. If a steeple 180 feet high casts a shadow 240 feet, what 
is the hight of a staff which, at the same time, casts a shadow 
4 feet? 

39. The interest of $300 for lyr. being $18, what is the 
interest of $850 for the same time ? 

40. The interest of $800 for 6m. being $24, what principal 
will gain $45 in the same time ? 

41. If a man's salary amounts to $2700 in 3 years, what will 

it amount to in 11 years ? 

42. If a man's salary amounts to $9900 in 11 years, in how 
many years will it amount to $2700 ? 

43. If 12^ yards of silk that is | of a yard wide will make 
a dress, how many yards of muslin that is If yards wide will 
be required to line it ? 

44. If I of an acre of land is worth $36.40, what is the value 
of 15^g acres, at the same price ? 

45 If 6 men can mow 12a. 3r. 16rd. of grass in 2 days, by 
working 6 hours per day, how many days will it take them to 
4o tb« same i£ they work only 4 hours per day ? 
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46. If 2bbl. of flour are worth as much as 3 cords of wood, 
how many barrels of flour will pay for 45 cords of wood ? 

47. A bankrupt, owing $25000, has property wortk i^i£»000; 
how much will he pay on. a debt of $500 ? 

48. A man, owning | of a ship, sells f of his share foi 
$20000 ; what is the value of the ship ? 

49. A and B hired a pasture for $45.90, in which A pastured 

11 oxen and B 19 ; what shall each pay ? 

50. If 13 men perform a piece of work in 45 days, how many 
men must be added to perform the same in ^ of the time ? 

51. If the interest on $700 is $42 in one year, what will be 
the interest on the same sum for 3^ years ? 

52. How many yards of paper 2 feet in width will paper h 
room that is 13^ fbet long, 12 feet wide, and 9 feet high ? 

53. If I pay $168 for 63 gallons of wine, how much watei 
shall I add that I may sell it at $2 per gallon without loss ? 

54. A certain house was built by 30 workmen in 98 days, 
but, being burned, it is required to rebuild it in 60 days ; how 
many men must be employed ? 

55. A garrison of 1500 men has provisions for 12 months, 
how long will the same provisions last if the garrison is re- 
enforced by 300 men ? 

56. If a piece of land 20 rods long and 8 rods wide contains 
an acre, how long must it be to contain the same when it is but 

2 rods wide. 

57. If the earth revolves 366 times in 365 days, in what time 
does it revolve once ? ^ Ans. 23h. 56^m. 

58. A wall which was to be built 24 feet high was raised 8 
feet by 6 men in 12 days; how many men must be employed to 
build the remainder of the wall in 12 days more ? 

59. A wall was completed by 12 men in 12 days ; how man;^ 
men would complete the same in 4 days ? 

60. If a man perform a journey in 6 days when the days are 

12 hours long, in how many days of 8 hours each will he per- 
form the same ? 

61. A cistern has a pipe that will All it in 6 hour's; how many 
pipes of the same size will fill it in 4S minuter? 
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62. A cistern has 3 pipes ; the first will fill it in 3 iiours, the 
Becond in 4 hours, and the third in 5 hours ; in what time will 
Ihey together fill the cistern ? 

63. Paid $3.50 for 71b. of tea; what should I pay for 191b.? 

64. A can cut a field of grain in 8 days ; A and B can cut it 
in 6 days. In what, time can B do the same ? 

65. If 2 horses can draw a load of 16 tons upon a railway^ 
how many horses will be required to draw 72 tons ? 

66. A farm was sold at $25.50 per acre, amounting to 
$1925.25 ; how many acres did the farm contain ? 

67. A garrison of 1000 men have 14oz. of bread each per 
day for 120 days; how long will the same bread last them if 
each man is allowed but 12oz. per day? 

68. If W of a ship cost $25000, what is H of her worth ? 

69. At $27 per cwt., what is the cost of 37 Jib. ? 

70. The earth. moves 19 miles per second in her orbit; how 
far does she go in 3m. 27sec. 

COMPOUND PROPORTION* 

333. Compound Proportion is an equdUty of two ratios, 
one of which is compound and the other simple ; thus, 

3 • 12 ) 
1 fi ' o f • • 18 • 9j is a compound proportion ; 

and 48 : 24 : : 18 : 9, is the same reduced to a simple form. 

Note. The compound ratio may consist of any number of couplets. 

333. Every compound proportion may be reduced to ^ 
simple form, and, moreover, every example in compound propor* 
tion may be solved by means of two or more simple proportion* 

Ex. 1. If 6 men in 8 hours thresh 30 bushels of wheat, in hof' 
many hours will 2 men thresh 5 bushels ? 

BT SIMPLB PROPOBTIOir. 

2:6:: 8 : 24, and 
30 : 5 : : 24 : 4, Ans. 

, -. — ^ ^ 

339. What is Componnd Proportion? 333* May an example in compoii^^ 
proportion be solyed by simple proportion? Analyze £x. 1. 
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In solving this question bj simple proportion, we» in whe first 
place, disregard the amount of labor^ and inquire how long it 
will take 2 men to do as much as 6 men in 8 hours. Having 
found 24 hours to be the answer to this question, we next disre- 
gard the number of men^ and inquire how long it will take to 
Ihresh 5 bushels of wheat if 30 bushels are threshed in 24 hours, 
and thus obtain 4 hours, the true answer to the question. 

In this operation, the given number of hours, 8, is first multi- 
plied by 6 and the product divided by 2, then this quotient is 
multiplied by 5 and the product divided by 30 ; but it will an- 
swer the same purpose to multiply the 8 by the product of the 
two multipliers, 6 and 5, then divide the number so obtained by 
ibe product of the two divisors, 2 and 30 ; thus, 

BT COMPOUKD PKOPOKTIOH. 

80 lj\''^'^^ ^™- Here 2 is multiplied by 

6 3 30 for a divisor, and the 

g product of .6 and 5 is mul- 

tiplied by 8 for a dividend 

60)240(4, Ans. ^ ^ 

240 

It will be seen that, of the first two couplets, *) qa ! ^ [- > one 

)4tio is less than a unit and the other greater ; but there is no 
impropriety in this, for one condition of the question requires the 
answer to be greater than the 3d term, and the other condition 
requires it to be less. Hence, 

334. To solve questions in Compound Proportion, 

Rule. Write that given number which is of the same kind 
as the required answer for the Sd term ; take any two of the re- 
maining terms that are alike, and, considering the question 
as DEPEXDiNO ON THESE ALONE, arrange them as in simple 
proportion; arrange each pair of like terms bg the same 
' principles ; and then multiply the continued product of the 2d 
terms by the 3d term^ and divide this resuU by the continued 
product of the 1st terms ; the quotient wiU be the term sought. 



834* Bale for compound proportion f 
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IToTE. Tho work may of^cn bo much abridge bj canceling factors ia 
tlie 2d and 3d terms, with like factors in tho 1st terms (144, Note). 

Kx. 2. If 6 men in 15 days earn $135^ how manj dollars will 
9 men earn in 18 days? 

Omen: 9 men) .. ^135 .4th term. 
1 o days : 18 days ) 

9 X 18 X 135 = 21870 = continued product of 2d and 3d terms. 
6 X 15 = 90 = continued product of 1st terms. 
21870 -T- 90 = 243, Ans. 

THB SAME CANCELED. 







: 9 



r 07 



g 27 



i) '' r\ 0X^g - =248, Ans, 

9 X 27 = 243, Ans. J [ J5 

3. If 4 men, in 24 days of 9 hours each, build a wall 40& 
long. 9fl;. high, and 4fl. thick, in how many days of 6 hours 
each can 8 men build a wall 60ft. long, 12ft. high, and 5ft. 
thick? Alls. 45. 



8 men : 4 men 
6 hours : 9 hours 

40 ft. long : 60 h. long 

9 ft. high : 12 ft. high 
4 ft. thick: 5 ft. thick 



24 days : 



4. If a family of 6 persons spend $600 in 8 months, bow 
many dollars will be required for a family of 10 persons in 14 
months? Ans. 1750. 

5. If a family of 6 persons spend $600 in 8 months, how 
many months will $1750 sustain a family of 10 persons ? 

6. If a family of 6 persons spend $600 in 8 moQths, how lai*go 
a family may be sustained 14 months for $1750 ? 

7. If the transportation of 12 boxes of sugar, each weighing 
4cwt, 40 miles, cost $8, what must be paid for carrying 40 
boxes, weighing 3^wt. each, 75 miles ? Ans. $43.75. 

8. If 4 men dig a trench 84 feet long in 2) days,. how many 
men can dig a trench 336 feet long in 4 days ? Ans. 10. 

9. If 4 men dig a trench 84ft. long and 5ft. wide in 3 days, 
how muy oea caa d^ a treach 420fL loag aad 8fW wide in 4 

%lf AB6.9, 

M 
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10. If 2 men dig a trench 50fl. long, 5ft. wideband 3ft dee; 
in 3^ daySf how many men can dig a trench 300ii. long, i\ \ 
wide, and 4ft deep in 7 days? Ans. 4. 

11. If 6 men dig a trench of 4 degrees of hardness, oV 
long» Gft wide, and dft deep in 5 days,- how many men can u 
a trench of 6 degrees of hardness lOofl. long, 4fl. wide, and 
deep in 2 days ? Ans- 27. 

12. If 5 men, in 4 days of 10 hours each, dig a trench of I 
degrees of hardness, 50ft. long, 3f^. wide, and G^fl. deep, ho? 
many men can dig a trench of 5 degrees of hardness, 7511. Iod^ 
4^ft wide,and A^it deep, in 9 days of. 8^ hours each ? 

IS. If $100 gain $6 in 1 year, what will $300 gain in 8m.? 

14. If $300 gain $12 in 8 months, what will $100 gain in 1 
year? 

15. If $100 gain $G in 1 year, in what time will $300 gals 
$12? 

16. If $100 gain $6 in 1 year, what principal will gain $12 
in 8 months ? 

17. If a 2-penny loaf weighs 9oz. when wheat is 6s. 6d. per 
bushel, bow much bread may be bought for 33 2d. when wheat 
is worth 4s. 9d. per bushel? Ans. 141b. lOoz. 

18. A wall, which was to be built 32 feet high, was raised 8 
feet by 6 men in 12 days ; how many men must be employed to 
build the remainder of the wall in 9 days ? Ans. 21. 

19. If 6bbl. of flour serve a family of 8 persons 1 2m., Low 
many bbL will serve a family of 12 persons 16 months ? 

20. If 16 horses eat 24 bushels of oats in 6 days, how manj 
bushels will 23 horses eat in 20 days ? 

21. A garrison of 1600 men have bread enough' to allow 24 
ounces per day to each man for 25 days ; but, the garrison being 
re-enforced by 400 men, how many ounces per day maj each 
man have in order that they may hold out against the enemy 30 
days ? c 

22. If 3 compositors, in 2 days of 9 hours each, set type for 
27 pages, each page consisting of 36 lines of 45 letters each, 
how may compositors will set 36 pages of 40 lines of 54 letters 
each, in 6 days of 8 hours each ? 
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I 

28. If a man, walking 12 hours a day for 8 days, travel 384 
n.ileSy in how many days of 10 houi*s each would he walk 240 
uiles, traveling at the same rate? 

24. If a man travel 280 miles in 7 days, traveling 10 hours 
each day, how many miles will he go in 12 days, traveling at 
tbe. same rate, only 9 hours each day ? 

25. If 12 horses or 10 oxen eat 2 tons of hay in 8 weeks, 
liow much hay will 18 horses and 25 oxen eat in 6 weeks ? 

26. If it take 33 reams of paper to make 1500 copies of a 
book of 11 sheets, how many reams will be required to make 
2500 copies of a book of 9 sheets? 

27. If 600 tiles, each 12 inches square will pave a court, how 
many tiles that are 10 inches long and 8 inches wide will pave 
another court which is 3 times as long and half as wide ? 

28. How many bricks, each 8 inches long, 4 inches wide, and 
2 inches thick, would occupy the same space as 600 stones, each 
2 feet long, 1^ feet wide, and 8 inches thick ? 

29. If 7 shares in a bank yield their owner $17.50 in 3 
months, how much will 12 shares yield in 2 years? 

30. If 3 men, in 16 days of 12 hours each, build a wall 30fL 
long, 8ft. higli, and 3ft. thick, how many men will be required to 
build a wall 45ft. long, 9ft. high, and 6ft. thick, in 24 days of 9 
hours each ? 

31. If the transportation of 9hhd. of sugar, each weighing 12 
cwt., 20 leagues, cost $50, what must be paid for the transporta' 
tion of 50 tierces, each weighing 2 J cwt., 300 miles? 

32. If $300 gain $18 in 9 months, what is the rate per cent. ? 

33. If a bar of silver 2ft. lin. long, 6in. wide, and 3in. thick, 
be worth $2725, what is the value of a bar of gold 1ft. 9^^Jin. 
long, Sin. wide, and 4in. thick, the specific gravity of silver to 
that of gold being as 10.47 to 19.26, and the value per oz. of 
silver being to that of gold as 2 to 33 ? Ans. $128293. 

34. If 496 men, in 5 days of 12h. 6m. each, dig a trench of 9 
degrees of hardness 465 feet long, 3§ feet wide and 4f feet deep, 
how many men will be required to dig a trench of 2 degrees ^f 
hardness 168| feet long, 7^ feet wide, and 2} feet deep, in 22 
daya of 9 hours cachP Aiu» 15^ 
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ALLIGATION. 

33JB» Alligation treats of mixing simple substances of 
different qualities, producing a compound of some intermediaie 
quality. It is of two kinds. Medial and Jltemale. 

ALLIGAHON MEDIAL. 

3S6» Alligation Medial is the process bj which w- 
find the price of the mixture, when the quantities and pncc 
of the simples are given. 

Ex. 1. A merchant mixes 5 gallons of oil worth 4s. per^' 
with 4 gal. at 5s., 2 gaL at 1 Is., and 3 gal. at 12s. What is tu 
value of a gallon of the mixture ? 

5 gal. at 4s. per gal. are worth 20s. 

4 *< 5s. « « 203. 

2 •* lis. « '« 22s. 

_8 « 123. « « 86s. 

.'. 14 gal. are worth 983. 

and 1 gal. b worth -^ of 9ds = 7s., Ans. 

All examples of this nature are solved on this plan. Hence. 

337. To find the price of a mixture when the num- 
ber of articles mixed and their prices are given. 

Rule. Divide the toted vcdue of the articles mixed hy ik 
turn of the simples; and the quotient is the price q/* one. 

2. A miller mixes 20 bushels of corn worth 80c per bnsli. 
with lOhush. of rye at $1, 40bush. of oats at 35c., and 30bu4 
of barley at 90c. ; what is the price per bushel of the mixture? 

3. A grocer mixes 10 pounds of sugar worth 6c. per lb. ivitli 
121b. at 8c., 41b. at 12c., and 51b. at 15c. ; what is a pound of 
the mixture worth ? 

ALLIGATION ALTERNATE. 
338* Alligation Alternate is the process of mixing 

335. What does Alligation treat of? It is of bow man/ kindiT Wliat' 
SSO. WlMt ia AUigatiflrn MacUalt 83r. fial*? 
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quantities of different prices so (& to obtain a mixture of a 
required intermediate price. Tliere are three problems. 

330e Problem 1. The prices of several kinds of 
goods being given, to ascertain how much of each kind 
may be taken to form a compound of a proposed mtdium 
price. 

Ex. 1. A farmer wishes to mix oats worth 30c. per busn. with 
barley worth 45c., so as to make a mixture worth 42c. ; how 
many bushels of each may he take ? 

Analysts. It is evident that he must mix them in silch pro- 
portions as to gain just as much on his oats as he loses on the 

^' barley. Now, he gains 12c. on 1 bush, of oats, and loses but 3c. 

i on 1 bush, of barley ; .*., for each bushel of oats he must take 
12 — 3 = 4 bushels of barley. 

SECOND METHOD. 

.rt(30-| 3 — 12c. X 3=— 36c., deficiency. 

^^{ACA 12 + 3c. X 12 = +36c., surplus. 

Having written the prices of the oats and barley in a vertical 

column and the price of the mixture at the left, as above, we 

i write the difference between the mean price (i. e. the price of 

> the mixture) and the price of the oats against the price of the 

barley, and the difference between the mean prict "vid that of 

the barley against the price of the oats, and the differences stand- 

" ing against the prices of the oats and barley, respectively, will 

^ represent the proportionl quantities of oats and barley to be 

J* taken ; for it will be seen that the product of the deficiency in 

:.; the value of a bushel of oats, multiplied by the number of bushels 

i of oats ( — 12c. X 3 = — 3Gc.), is necessarily equal to the pro- 

i: duct of the surplus in the value of a bushel of barley multiplied 

e by the number of bushels of barley (-|-3c. X 12 = -]-36c.), 

A since the two products are composed of the same factors ; and 

one representing a deficiency and the other a surplus, thei/ will 

balance each other. 

In the same manner, any number of pairs of simples may be 

't ___-___^ 

^ 338. What Is Alligation Alternate? How many rroblcms? 339. Object of 

( Problem 1? Explain the analysis of Eac. 1. Explain the 2d method. 

23* 
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made to balanoe, ai in £x.% the price of one simple in ead: 
pair being Uu and that of the other greater than the mean ptiis. 
In performing ihe operation, the terms are connected bj siht 
merely for convenience of reference in comparing them. 

2. A merchant has 4 kinds of sugar, worth seTerallj €c^ 8c 
13c., and 16c per lb. ; how maj he mix them 80 as to make a 
mixture worth 10c per lb. ? 

OPESATIOK. 



6-, 



6 — 4c X ^ = — 24c 



= —24c) 
= — 6c f 



— 30c 



10 J ^ ^ -2c X 3 = — 6c f — -^ 

1^ S 13J 2 +3c X 2 = + 6c ) , „ 

[ 16-J 4 -|-6c X 4 = +24c J "T^" 

Each pair of these products, viz. the 1st and 4th, and the 3d 
and 3d, will necessarilj balance ; far they are composed of ik 
SAME FACTORS, and the one marked -j- represents a surplus and 
the one marked — represents a deficiency. By this method the 
quantities always balance in pairs, however many simples maj 
be put in the mixture 

340« There evidently may be as many independent answers, 
all correct, as there are different ways of pamw^ the simples; 
and, by taking multiples of these, the results may be varied 
indefinitely, so that there may be an infinite number of answers 
to one question. 

Among other methods, the 2d example may have the follow- 
ing solutions, and each may be proved correct by , AUigatm 
MediaL ^ 

(6-, 31b. at Gc ' f G=ri 3+ 6=i 91b. at 6c. 

8--, Gib." 8c iA J 8-, 61b. « 8c. 

13-1 41b. " 13c ^" ] 13-4- J 4Ib. « 13c, 

IG— ' 21b. «lGc [iGdJ 4 -{-2 = 61b. "16c. 

Prom these illustrations : 

Rule. Write ihe prices of ihe several simples in a vertical 
column ; on ihe lefty separated hj a line, write the proposed 
medium price ; connect, hy a line, each price that is less than the 

339. Explain Ex. 2. Dow arc the prices connected? How do they balance? 
340. How many answers may there be? How proved correct? Hulef 
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mediujn with one or more that is greater^ and each that is greater 
'with one or more that is less ; write the difference between the 
medium price and the price of each simple against the number 
or numbers with which the simple is connected; these differences^ 
or their sum if two or more stand against one price, will be the 
proportional parts of the several simples which may be taken to 
form the mixture. 

34;1« Each of the foregoing methods is simple and correct, 
but, for the convenience of the merchant, there is a better mode, 
viz. : Assume the quantities of the simples, and then, by calcula- 
tion, coriect the assumption, as follows : 

3. A merchant has 5 kinds of wine worth 5s., Gs., 8s., 13s., 
and 15s. per gal. What quantities of each maj he take to make 
a mixture worth 9s. per gallon ? 

8. gal. 8. 8. 

'5 7 X — 4= — 28 

6 6X— 3=— 18 s. 

S 6 X — 1 = — J5 —52, deficiency. 



9s. -( 



13 2X 

15 



4=4- 8 



4 X + 6 = 4-24 J_32, surplus. 

gal. s. — 20, deficiency. 

Add wine at 15s., 4 X + 6 = +24, surplus. 

4, surplus. 



Subtract wine at 13s., — 1 X -|- 4 = — 4, deficiency. 

Having assumed 7gal. at 5s., 6gal. at 6s., 6gal. at 8s., 2gal. at 
13s., and 4gal. at 15s., we find the mixture is not worth so much 
as it should be by 20s. Now this may be remedied by putting 
in more of the higher priced wines or less of the cheaper. If 
we add 4gal. more of the l5s. wine, this will balance the defi- 
ciency and create a surplus of 4s., and this may be corrected by 
taking: out Igal. of the 13s. wine. There are now in the mixture 
7gal. at 5s., Ggal. at Gs., 6gal. at 8s., Igal. at 13s., and 8gal. at 
15s. 

Remark. The deficiencies are marked by the sign — and 
the excesses by -|- to aid the mind in making corrections. 

341* Another method, explain it. What is the remark? 
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Kora. This mode of eorreeting may be indefinitel j rtaied, hence tb 
Aierdttuit maj take the lumplct in a ratio mora ncarl j as he desires than h 
ci the other modes. 



Let the papil soke the following examples by each o£ tlie 
three modes, and prove them: 

4. A grocer wishes to mix teas worth 25c^ 33c^ 43c^ 56c., and 
75c. so that the compound maj be worth 45c. per pound. How 
many pounds of each maj he take ? 

5. A farmer has cows worth $16, $20, $28, $40, and $50 per 
bead ; what number of each may he sell at an average price of 
$30 per head? 

349. Problem 2. The prico of each of the simples, 
tho price of tho compound, and the quantity of one kind 
being given, to find how much of each of tho other sim- 
ples may bo taken : 

Rule. Find the proportional parts (xs in the preceding Proh- 
Urn; then say, as the proportional part of thai simple whose 
quantity is given is to the given quantity^ so is ecLch of tht 
other proportional parts to the required quantity of each of da 
other simplesy severally. 

Ex. 1. How many pounds of sugar at 4, 6, 9, and 10c pep 
lb. may be mixed with 121b. at 13c. to make a compound worth 

Ans. 15, 9, G, and 61b. at 4, 6, 9, and 10c. 

If we connect the prices as in 
the margin, we obtain 5, 3, 2, 2, 
and 41b. for the proportional 
parts. Now if the 41b. at 13c 
be increased in a 3 fold ratio, it 
will become 12 lb., the given quan* 
tity^ and if each of the othe^ 
proportional parts be increased in the same ratio, evidently tho 
price per lb. of the mixture will remain unaltered ; thus, 

41b. at 13c. : 121b. at 13c^ : : 51b. at 4c. : 151b. at 4c. 

41b. at 13c. : 121b. at 13c : : 31b. at Gc : 91b. at 6c 

etc etc 

341. What i« the Note? 349. Object of Problem 2? Kale? ExplanaUon? 
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2. How many gallons of wine at 8, 10, and 15s. per gal. may 
be mixed with 15gal. of water of no exchangeable value, to make 
a mixture worth 12s. per gal.? 

3. How many lb. of wool at 30, 40, and 50c. per lb. may be 
mixed with 241b. at 45c. to make a mixture worth 42c. per lb. ? 

3413. Problem 3. The prices of the several simples, 
the price of the compound, and the entire quantity in the 
compound being given, to find how much of each simple 
may be taken : 

KnLE. Find the proportional parts as in Problem 1 ; then 
say J as the sum of the proportional parts is to the whole compound, 
so is each of the proportional parts to the required quantity of 
each, 

Ex. 1. I have 4 kinds of coffee, worth 8, 11, 14, and 20c. per 
pound ; how many pounds of each may I take to form a com- 
pound of 601b. at 13c. per lb. ? 

Ans. 28, 4, 8, and 201b. at 8, 11, 14, and 20c 
lb. 



13c 



15 : 601b. :: 71b. : 281b. at 8c 
15: 601b. :: lib. : 41lj. at lie 
etc etc. 

We find that the sum of the proportional parts, if linked as 
above, is 151b., and if this be quadrupled, 601b., the required 
compound, will be obtained ; but the whole compound will be 
quadrupled by increasing each of the proportional parts in a four 
fold ratio. 

2. How^many ounces of gold, that is 16, 18, 20, and 24 carats 
fine, may be taken to form a mass of 72 ounces, 21 carats fine ? 

8. How many sheep worth 9, 12, 16, 18, and 24s. each, may 
be taken to form a fiock of 125 sheep worth 153. each? 

3^3. Objeot of Problen^ 8? Bulet Explanation? 
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INVOLUTION. 

S4I4U A Power of a number is the prodact obtained bj 
using the namber twa or mare times as a factor. 

Involution ie the proceu of raising a number to a power. 

The number involved is the \st power of itself. It is also 
the root of the other powers (Art. 112, Notes 3 and G). 

34«l* The Index or Exponent of a power is a figure 
placed fit the right and a little above the root to show how many 
times it is used as a factor (Art. 112, Note 4) ; thus, 

4X4= 16 = 4', i.e. the 2d power or square of 4 
4X4X4= 64 = 4', i. e. the 3d power or cube of 4* 
4X4X4X4= 256 =: 4*, i.e. the 4th power of 4. 
4X4X4X4X 4 = 1024= 4', i. e. the 5th power of 4. 
Hence, 
34tt. To involve a number to any required power, 

Rule 1. Write the index of the power over the root; or, 
Rule 2. Multiply the number by itself and {\f a higher 
power than the second is required) multiply this product by the 
original number^ and so on until the root has been taken as a fac- 
tor as many times as there are units in the index of the required 
power. 

Ex. 1. What is the 3d power of 6 ? 

Ans. 6'=6X 6X 6 = 216. 
2. What is the 5th power of 3 ? Ans. 243. 

8. What is the 4th power of 5 ? 

4. What is the 8th power of 2 ? 

5. What is the 2d power of 16 ? Ans. 256. 

6. What is the 3 power of | ? 

^—2 r2]'»_2 2 2_2«_8 .. 
6""3' [3)~3^3^3~3'—27'^^' 

344. What is a Power of a number? What is Involution? What is the nuni' 
ber involved? 343. What is the Index •r Exponent •£ a power? 343. Uiii% 
tior iuvolutioQ? S«oond ju]«? 
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7. What is the 2d power of i% ? 

8. What is the 3d power of .03 ? Ans. .000027. 

9. What is the 4th power of .12 ? 

10. What is the square of 2^ ? 

2i = |; and (1)2 = f J = 5^^^, Ans. 

11. What is the cube of 3i ? . 

Note 1 . It will be observed that a mixed number is first reduced to an 
improper fraction, and a common fraction is reduced to its lowest terms, 
and then each term is involved separately. Also that the number of deci- 
mal places in the power of a decimal is equal to the number of decimal 
places in the root multiplied by the index of tlie power (Art. 171). 

Note 2. The powers of a number gix^ter than unity, are greater than 
the root, and the powers of a proper fraction are less than the root ; thus, 
the cube of 2 is 8, which is greater than 2 ; and the square of § is ^, which 
is greater than ^ ; but the square of .2 is ^, which is less than %. 

347. To multiply different powers of the same num- 
ber together : 

BuLE. Add the indices of the factors together^ and the sum 
will be the index of the product. 

12. Multiply the square of 3 by the cube of 3. 

' Ans. 32 X 3' = 3^ i. e. 3x3 X 3x3X3 = 3^= 243. 

13. Muhiply 5^ by 5^ Ans. 5«. 

34:8. To involve a quantity that is already a power : 

BuLE. Multiply the index of the given number by the index 
of the power to which it is to be raised. 

Thus, the 3d power of 2^ is 2^ for 2* = 2 X 2, and the 3d 

power of 2X2 is 2 X 2 X 2 X 2 X 2 X 2 = 2 X 2 X 2 X 2 X 
2X 2 = 2°=G4. 

14. What is the 4th power of 3^? Ans. 8". 

15. What is the 5th power ot 2*? 

346. What is done with a mixed number? How is a common fraction in- 
volved? How many decimal places in the power of a decimal? If the root is 
greater than o»e, arc Its poxvcrs greater or Iei:s than the root? If the root 10 
less than one? 347. Rule lor multiplying dlflferent powers of tlio same num^ 
btr togfthttT 348* Sol* for involving a powerf 
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349. To divide a power of a number by any other 
power of the same uuinber : 

RuLK. Subtract the erpanmU of the divUor from ike exponent 
of the dividend. 

1 6. Divide ff by b\ Ans. 5' ^ 5» = 5*, for •5'' -5- 5' = -; = 
«i<l>l«§|$4i<l><i=5 X 5 X 5 X 5 = 5^=625. 

17. Divide 8« by 8'- 18. Divide 4! by 4*. 



^» » 



EVOLUTION. 

StIO* A BOOT of a namber is one of the equal factors whose 
continued product is that number (Art. 112, Note 3). 

£voi*UTiON or Extracting Roots is the resolving of a 
quantity into as many equal factors as there are units in the index 
of the root, 

3til« There are two methods of indicating a root, one by 
means of the radical sign^ \/, and the other by means of a 
fractional index, 

• The figure placed over the radical sign is the index of the 
root, and is always the same as the denominator of the fractional 
index ; thus, the cube root o/* 8 is '^^^8 or 8.* 

The square root of the cube of 4, or the cube of the square root 
/)f 4, is /v^4' or 4t 

If no number is over the radical sign, 2 is understood. 

333* Evolution is the reverse of Involution. 
In Involution the root is given and the power required. 
In Evolution the power is given and the root required. 

349. Rule for dividing one power by another power of the same number? 
350. What if a Root of a number? What is Evolution? 361. How many 
methods of indicating a root? What? What is the index of the root? What 
of the index 2? 
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3S3. All numbers can be involved to ant/ required power, 
but comparatively few can be evolved. 

Those numbers which can have their roots extracted are called 
perfect powers, and their ixwts are rational numbers. Numbers 
whose roots oiinnot be taken are called imperfect powers, and 
their roots are irrational or surd numbers. 

A number may be a perfect power of one name or degree, 
and an imperfect power of another ; thus, 16 is a perfect square, 
but an imperfect cube, whereas 27 is a perfect cube, but an im- 
perfect square ; again, 64 is a perfect square, cube, and sixth 
power. . 

9S4f Every power and every root of 1 is 1. There is no 
other number whose powers and roots are all alike. 

The roots of a proper fraction are greater than the fraction, 
and the roots of any number greater than unity are less than the 
number ; thus, \/^ = §, which is greater than f ; V J J = |, 
which exceeds J} ; but /^§ J = f , which is less than § J ; ^\/S 
i=: 2, which is less than 8. ^ 

EXTRACTION OF THE SQUARE ROOT. 

*3«S«S. To EXTRACT THE SQUARE ROOT of a number is to 
resolve it into two equal factors, u e, to find a number whichy 
midtiplied into itself, will produce the given number, 

3SO« The square of a number consists of twice as many 
figures as the root, or of one less than twice as many ; thus, 

Roots, 1, 9, 10, 99, 100, 999. 

Squares, 1, 81, 100, 9801, 10000, 998001. 

Hence, to ascertain the number of figures in the 
square root of a given number, 

ZSSm Can all uiimben be involved? Evolved? What are perfect powers? 
Rational roots? Imperfect powers? Irrational or surd roots? May a number 
be a perfect power of one degree and an imperfect power of another degree? 
A perfect power of several degrees? Illustrate. 154. What of 1? The roots 
of a proper fraction, are they greater or less than the A-nction? The roots of a 
number greater than one? 355. To extract the square root of a number, what? 
356. How many figures in the square of a number? 

24 
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RcLC Beginning at the right, point off the number into 
periods of two figures each^ and there will be one figure in iht 
root for each period of two figures in the sqnare^ and if there is 
an odd figure in the square there will be a figure in the root for 
that 

Ex. 1. How large a square floor can be laid with 576 square 
feet of boards ? 

If we knew the length and breadth of a floor, we should find 
iU area by multiplying the length by the breadth (ArL 101), 
or, in this example (since length and breadth are equal), bj 
multiplying the length by itself. Bui w^ are now to reverse diis 
process^ and, knowing the area, to find the length of one side. 

Since the number, 576, consists of three figures, its root will 
consist of two figures, tens and units^ and the square of the tens 
must be found in the 5 (hundreds). 

. . * Now the square of 2 (tens) is 4 (hun- 

o 7 6 ( 2 4 dreds) and the square of 3 (tens) is 9 

3 (hundreds) ; and, as-5 (hundreds) is less 

44)17 6 than 9 (hundreds) there can be but 2 

17 6 (tens) in the root Let us now constri|ct 

7 a square, Fig. 1, each side of which shall 

^ be 2 tens (= 20 feet) in length. The 

area of this square is 20x20 = 400 square feet, which, deducted 
from 576 feet, will leave 176 square feet to be used in enlarging 

the floor. To preserve the square 
Fig. 1. form, this addition must be made 

upon the 4 sides of the floor, or, 
more conveniently, equally upon 2 
adjacent sides, as in Fig. 2. From 
the nature of the case, the 2 addi- 
tions, bm and cr, are of a uniform 
breadth; and, if their length were 
. known, we could determine their 

■gofeSJ ^^ breadth by dividing their area, 176 

feet, by their length (Art. 10'2). 
But we do know the length of 5/j-pcr, viz. twice the tens of 




350. To asMrtaia Um awabcr of ficurts in a squaro root, Solft? £xyMa 
Ex. 1. 
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Fig. 2. 
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6 4 ft. 



the root = 4 (tens or 40 ft.), and this is sufficiently near to the 

whole length of the additions 
m to serve as a trial divisor. 
Now 176 -^ 40, or, what is 
the same in effect, 17-7-4,. 
gives 4 feet for the breadth 
of the addition, and this added 
to the trial divisor, 40, or 
annexed to the 4 (tens) will 
give 44, the whole length of 
bm -\~ cr, the true divisor. And 
44 X 4 = 176 ; i. e. the length 
of the addition multiplied by 
its breadth gives its area. 
It will be seen that every 

foot of board is used, and the floor is a square, each side of which 

is 20 -j- 4 = 24ft. long, Ans. 

3«S7« The same species of reasoning applies, however many 
figures there may be in the root. Hence, 

• 

To Extraxjt the Square Root of a number, 

Rule. 1. Separate the given number^ into periods of two 
figures each, hg placing a dot over units, hundreds, etc, 

2. Find the greatest square in the left-hand period and set its 
root at the right, in the place of a quotient in long division, 

3. Subtract the square of this root figure from the left-hand 
period, and to the remainder annex the next period for a divi" 
dend, 

4. Double the root already found for a trial diyisor, and^ 
omitting the right-hand figure of the dividend, divide and set the 
quotient as the next figure of the root. Also set it at the right 
of the trial divisor, and so form the true diyisor. 

5. Multiply the true divisor by this new root figure, and subtract 
the product from the dividend. 

6. To the remainder annex the next period for a new dividends 
double the part of the root already found for a trial divisor, and 
proceed as before until aU the periods havi been employed. 



8S7« RuJo A>r •xtpfictln J th« tquare root of a oumtmr^ 
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NoTB 1. Tho left-hand period mnjf consist of bat one figure. 

NoTK 2. Tiio trial divisor being smaller than the trae divisor, the qao> 
tient is frequently too laige, aiuf a smaUtr number must be set in the root. This 
usaally occurs when the addition to the square, a c, is wide, and, consc' 
qucntly, the square, h n, large ; or, in other words, when the trial dirisor is 
^uch leas than the true divisor. 

3tf8« Proof. Square the root; thus, in Ex. 1, 24* = 576. 
2. What is the square root of 401956? 

OPBRATtOir. 

4 1 9 5 6(6 3 4, Ans. 
86 

12 3)419 
369 



126 4) 5056 
5056 



8. What is the square root of 191844? An& 438. 

. 4. What is the square root of 677329 ? 

5. What is the square root of 67081 ? 

OPERATION. 

6 7 6 8 i (2 5 9, Ans. In this example, the left- 

4 hand period consists of but 

45^ 2 7 ^^^^ figure. So, also, the 

2 2 5* ^^^^^ divisor, 4, is contained 

in .27 six times ; and the 2d 

5 9) 4 5 8 1 remainder, 45, equals the 

^o^^ divisor; still, the true root 

figure is but 5. 

6. What is the square root of 9765625 ? .Ans. 3125. 

7. What is the square root of 136161? 

8. What is the square root of 42016324? 

9. What is the square root of 43046721 ? 

10. What is the square root of 22014864? 

11. What is the square root of 1522756 ? 

12. What is the square root of 18671041 ? 

13. What is the square root of 6091024? 

... I — ■ I I I. I I ■ >—— a 

357. WhatisKoteir Note 2? 808. Proof? Explain fix. ftf 
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14. What is the square root of 1677721 C? 

OPERATION. 

16777216(409 0, Ans. When a root T^gure 

16 is 0, as in this example, 

8 9)7772 ^^ sim|)ly annex to 

7 2 8 1 ^^*® ^^ ''^ divisor, and 

bring down the next 

8186)49116 period to complete the 

^^ ^ ^ ^ new dividend. 



15. What is the square root of 5764801 ? 

16. What is the square poot of 1048576 ? 

17. What is the square root of 282475249 ? . 

T7oTE 3. In extracting the root of a decimal^ put the first point over huif 
wredlla and point toward the right, and if the last period is not full, annex 

18. What is the square root of .4096 ? Ans. .64. 

19. AVhat is the square root of .0625 ? 

20. What is the square root of 39.0625 ? Ans. 6.25. 

21. What is the square root of 6046.6176 ? 

22. What is the square root of 5.6 ? Ans. 2.3 6-j-. 

OPERATION. 

5.6 ( 2.3 6 -[- If there is a remainder after 

4 . employing all the periods in 

43^60 ^^^ given example, the opera- 

12^ ^^^^ ^^^ ^ continued at plea- 

sure by annexing successive 

466)3100 periods of ciphers, decimally ; 

2 7 9 6 there will, however, in such 

472 )30400 examples, always he a remain^ 

der; for the right-hsind figure 
of the dividend is a cipher, whereas the right-hand figure of the 
subtrahend is, necessarily , the right-hand figure of the square of 
some one of the nine significant figures, the right-hand figure 
of the root and of the divisor being always alike. Now, no one 
of these nine figures, squared, will give a number ending with 
a cipher ; .'. , the^ last figure of the dividend and of the subtra- 
hend being unlike, there must he a remainder. 

23. What is the square root of 2 ? Ans. 1.41421+. 

..«— .^ — • — * 

358. Explain Ex. 14. What is Note S? Explain Ex. 23. 

24* 
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24 What 18 the sqaare root of 20 ? Ans. 4.472-f^ 

25. What is the square root of 816 ? 
26^What b the square root of 31.6 ? 

S«i9. To extract the root of a common fractioii, or 
of a mixed number : 

RuLS. Reduce the fraction w mixed number to its simplai 
form^ and then take the root of the numerator and denominator 
eeparatdy ; or^ if either term of the fraction^ when reduced, is 
Oil imperfect square, reduce the fraction to a decimal (Art. 173), 
and then proceed as in the foregoing examples. 

27. What is the square root of |} ? 

28. What is the square root of ^^ ? Ans. f . 

29. What is the square root of \%^ ? 
80. What is the square root of 20^ ? 

^20J=^ii^ = | = 4J, Ans. 

31. What is the square root of 10^ ? 

32. What is the square root of f of |f ? 

33. What is the square root of ^ ? 



2J 
84. What is the square root of =~ ? 



Ans. .654+. 



Application op the Squabe Root. 



Fig. 1. 




360* A Triancle is a figure bounded 
by three straight lines. 

A right-angled triangle has one of its 
angles a right anglej as at C. 

The side opposite the right angle is 
called the hypothenuse ; the other two sides 
are the base and perpendicular. 



Base. 



369. Rule for extracting the root of a common fhiction or mixed number/ 
<60. What is a Triangle? A right-angled triangle? Hypothenose? Base^ 
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B 
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The square described F^o- ^* 

on the hypothenuse of a 
right-angled trisingle is 
equal to the sum of the 
squares described on the 
other two sides. Also 
the square of either of 
the two sides which form 
the right angle is equal 
to the square of the hy- 
pothenuse diminished bj 
the square of the other 
side. This will be seen 
hj counting the small 
squares in the square of 
the hypothenuse and 
those in the squares of the other two sides. Hence, 

1st. To find the hypothenuse when the base and per- 
pendicular are given, 

Rule. Add the square of the base to the sqttare of the per^ 
pendicular, and extract the square root of the sum, 

2d. To find either side about the right angle when 
the hypothenuse and the other side are given, 

Rule. From the square of the hypothenusey subtract the 
square of the other given side, and extract the square root of the 
remainder, 

Ex. 1. The base of a right-angled triangle is 6 feet and the 
perpendicular is 8 feet ; what is the hypothenuse ? 
62 = 36,82 = 64; 86 + 64=100; ^^00 = 10. Ans. 10 ft. 

2. The hypothenuse of a right-angled triangle is 15 and the 
base is 12 ; what is the perpendicular ? ' 

152 = 225, 122 = 144 ; 225 — 144 = 81 ; V^81 = 9, Ans. J 

3Q0. Iltc Fquaro of the hypotlicnuso cqnnls what? Tbo square of one of the 
other Fides? Uow may thiR appear? Bule for finding the hypothenuse? Base 
or Perpendicular? Explain Ex. 1. 
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8. A ladder resting upon the ground 21 feet from a honse, 
just reaches a window which ii 28 feet high ; bow long is the 
ladtler ? 

4. A tree that was G4 £^1 high is broken off 24 feet high, the 
part broken off turning upon the stub as upon a hinge ; at what < 
distance from Ihe bottom of the tree does the top strike the 
ground ? 

5. Two vessels sail from the same.port, one due east 40 miles 
and the other due south 9 miles ; how fur apart are they ? 

C. A general has 9801 menj if he places them in a square, 
how many will there be in rank and file ? 

7. I low manj rods of fence will be required to inclose G40 
acres of land in a square form ? 

8. A farmer sets out an orchard of 600 trees so that the num- 
ber of rows is to the number of trees in a row as 2 to 3. The 
trees are 25 feet apart and no tree is within 12^ feet- of the 
fence; how many square feet of land in the field ? 

^_ mm * 

Fig. 3. 301* In figure 3 we have combined 

a circle (Art. 109), a square (Art- 101, 
Note), and two equal right-angled trian- 
gles. The line AC is the diameter of 
the circle, the diagonal of the square and 
the hypoihenvLse of each of the triangles. 
The square is said to be inscribed iu the 
circle and the circle is circumscribed 
about the square. 
The diameter of any circle is to its circumference in the ratio 
of 1 to 3.141592, nearly; hence the diameter multiplied by 
3.1415Q2 will give the circumference, and the circumference 
divided by 3.141592 will give the diameter. 

The area of a circle may be found by multiplying the square 
of its diameter by .785398, nearly, and if the area is divided by 
.785398, the quotient will be the square of the diameter. 




301. What doos Fig. 8 represent? What is the line AC? What is said of 
<he square? Of the cirale? Ratio of diameter to circumference? How is cir- 
snmfcrence found when diameter is given? Diameter when circumference i« 
ffxven? Area of a circle, 2iow found? Diameter, when area is girenf 
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363. Similar figures are figures that are of precisely tlie 
came form, whether large or small. ^ 

The areas of all similar figures are to each other as the squares 
of their corresponding lines. 

9. What is the diameter of a circular pond which shall contain 
25 times as much area as one 8 rods in diameter^ Ans. 40rd. 

10. The area of a triangle is 24 square inches and one side o£ 
it is 8 inches ; what is the* corresponding side of a similar tri- 
angle containing 96 square inches ? 

11. What is the side of a square that shall contain 36 times 
as much area as one whose side is 5 feet ? 

12. AVhat is the side of a squai*e equal in area to a circle 100 
feet in diameter ? Ans. 88.622; ft. 

13. A circular field contains 10 acres ; what is the length of 
its diameter ? 

14. What is the difference in the expense of fencing a circu- 
lar lO-acre lot and one of the same area in a square form, the 
fence costing 75 c. per rod ? 

15. If a pipe 3 inches in diameter will empty a cistern in 8 
minutes, what is the diameter of the pipe which will empty it in 
18 minutes ? 

16. The area of a rectangular piece of land (Art. 101, Note) 
is 50 acres, and the length of the piece is to its breadth as 5 to 1 ; 
what are the length and breadth? ^ 

17. A room is 16fl. long, 12fl. wide, and 9fl;. high; what is 
the distance from Dne lower comer to, the opposite upper cor* 
ner? An?. 21.931+fl. 

18. The diameter of a circle is 10 inches; how many inches 
in the side of the inscribed square? Ans. \/50 = 7.071-}-. 

Solution. By figure 3 it is seen that the diameter of the 
circle is the hypothenuse of a right-angled triangle whose other 
fiides are equal to each other ; .*. the square of either side of the 
inscribed square is one half of the square of the diameter, 

19. What is tlife side of the greatest square stick of timber 
that can be hewn from a log 18 inches in diameter ? 



MA* Wliat«rtetmiterfi]|«rtaf Tb« rftH* of tto uwfl ftf dflrilir fifn^M' 
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EXTRACTION OP THE CUBE ROOT. 

S6& To EXTRACT THE CuBE RooT of a number is to 
resolve li into 3 equal factors ; t. f. to find a number toku^^ mul- 
tiplied into its square^ mU produce the given number. 

304* The cube of a number consists of three iitnes as manjr 
figures as the rooty or of one or two lesj than three tunes as 
many ; thus. 

Roots, 1, 9, 10, 99, 100, 999. 

Cubes, 1, 729, 1000, 970299, 1000000, 99700299a 

Hence, to ascertain the number of figures in the cube 
root of a given number, 

Rule. Beginning at the rights p^nnt off the number into 
periods of tliree figures each, and theye will he one figure, in the 
root for each period of three figures in the cubcy and if there are 
one or two figures besides full periods in the cube, there will be a 
figure in the root for this part of a period 

Ex. 1. Suppose we have 74088 blocks of wood, each a cubic 
inch in size and form, how large a cubical pile can be formed by 
packing these blocks together ? 

OPERATION. 



Trial divisor, 4 8 

2.4 
4 

True divisor, 5 4 4. 



7 4 8 8(42 Root. 
6^ 

10 8 8 Divfdend. 
10088 





As there are two periods, the root must consist of two figures, 
tens and units ; and we seek the cube of the tens in the left-hand 
period ; the greatest -cube in 74 is 64, whose root is 4. We 
place the root, 4, at the right of the number, and, having sub- 
tracted the cube, 64, from the lefl-hand period, we annex the next 
period to the remainder, 10, making 10088 foi*a dividend. 

363* To extract the cube root of a number, what? 364. How many figure! 
in the cube of a numbert To aMcrtun tbd Bombtr of iguw la a •»!)• ratti 
ftal«r Ewirfain E» 1 



1 
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Fig. 1. 




40 inches. 



Thus, by using 64000 of the blocks, a cube is formed (Fig. 1) 
whose edge is 40 inches and wIio.se 
contents are 64000 solid inches, 
and there are 10088 blocks re- 
maining, with which to enlarge 
the cubic pile already formed. 

In enlarging this pile and pre- 
gerving the cubic form, the addi- 
tions must be made upon each of 
the 6 faces, or, more conveni- 
ently, equally upon any 3 adja- 
cent faces, e. g. a, 5, and c, as in 
Fig. 2. What may be the thick- 
ness of the addition ? By divid- 
ing the contents of a rectangular 
solid by the area of one face, we 
obtain the thickness (Art. 105) ; now, the remaining 10088 soli4 
inches are the contents, and the sum of the areas of the 3 square 
£su%s, a, b, and c, is sufficiently near the area to be covered -by 

the additions to form a 
trial divisor; for the 

3 additions, a, 5, and c 
(Fig. 2), are the same 
as one solid 40 inches 
wide, 3 times 40 inches 
long, and of the thick- 

40 ness determined by trial. 
The area of these 3 
faces is the square of 

4 (tens), which is 16 
'(hundreds), multiplied 
by 3, whicli gives 4800 ; 

40 " /^ i. e., to obtain a trial di- 

visor, we square the root 
figure and annex 00 (be* 
cause the root figure is 
tens) for the area of one 
face, and then multiply this area by 3. Dividing 10088 by 
4800, we obtain the quotient 2, for the thickness of the additions^ 
i, e. for the unit figure of the root. Having made these additions, 
as in Fig. 2, we see that the pile does not retain the cubic form, 
three cornei*s, m, m, and m, being vacant. Each of these comers 
Ib 40 inches long^ 2 inches wide and 2 inches thick i i.ek the 
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area oorered to the depth of two inches bj filling the vacant <»r- 
nen in Fig. 2, as seen in Fig. 3, is 2 X 40 X 3 = 240 square 
inches ; and mUU there is a vacant corner n, n, n, as seen in 




which 18 a cube of 2 inches on each edge ; L e. it is a solid 2 



40 




inches thick, (the common thickness of all the additioa6)i eoftfing 
2 X 2 sKs 4 square iiidM6» ai seea ia Fig^ 4 
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Now, if the several additions made in Figs. 2, 8, and 4, be 
spread out upon a plane, as in 

Fig. 5, 

7\ 




71/C 



71 ^ 



ZZ7I 







At, in a consolidated form, as in 

Fig. 6, 

V / y y y yi 



z 



s 



it will be readily seen that their collective solidity will be 
obtained by multiplying the entire area which they cover, 
(40X40x3 + 40X2x3-4-2X2 = 5044 square 
inches), by their common thickness, 2, which will give 10088 
solid inches ; .*. a cube is formed (f^g. 4) whose edge is 40 -|- 
2 = 42 inches, and no blocks remain. 

36tf • If there are more than two figures in the root, the 
same relations subsist, and the same reasoning applies. Hence, 

To extract the Cube Root of a Number, 

EuLE. 1. Separate the number into periods of three Jlgures 
each hy setting a dot over units, thousands, etc. 

2. Find hy trial the greatest cube in the left-hand period, place 
its root as in square root, subtract the cube from the left-hand 
period and to the remainder annex the next period for a divi- 
dend, 

8. Square the root figure, annex two ciphers and mtdiiplg this 
residt hy Sfor a tbial divisor ; divide the dividend by the trial 
divisor and set the quotient as the hextjlgure of the root. 



365. Bttl« fbr extraotiiig the mibe root of a nnmberr 

25 



s 
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4. Mukiply ihii rod figwre by the part of the root previouski 
eitainedy annex one cipher and multiply this result by three ; add 
the kut product and the square of the last root figure to the trial 
divisor^ and the 8UX wiU be the TttUE divisor. 

5. Multiply the true divisor by the last root Jiyure, eubircu^ the 
product from the dividend^ and to the remainder annex the next 
period for a new dividend, 

6. Find a new trial divisor, and proceed as before^ until all th$ 
periods have been employed. 

Note 1. The notes in Art. 357, with slight modifications, are equallj 
applicable here. 

NoTB S. If the root consists of three figures it is plain that the cube, as 
completed in Fig. 4, most be enlarged just as Fig. 1 has already been enlarged. 
Hence, the new trial divisor will consist of 3 faces of Fig. 4 ; bat th« 
true diviior already /bund is the snm of the significant figores in these 3 
iaoes, except one face each of rr, xx, and zz, and two faces of the little cor- 
ner cnbe, fififi ; moreover, the number directly above the true divisor (in 
the operation) represents one face of nrm, and the number above that repre* 
sents the sum of one faoe each of the 3 long comer blocks, rr, xr, and zz; 
hence, to find the next tried divisor, we have only to add the true divisor cdreadjf 
found to TWICB the number above it, and oncb the number above that, and to 
the sum annex two ciphers. When there are many root figures this process 
is shorter than to square so much of the root as has been found, annex twe 
ciphers, and multiply by 3, as directed in the 3d paragraph of the rule. 

Ex. 2. What is the cube root of 21024576 ? 



let Trial Divisor — 20^ X 3 — 

20 X 7 X 3 

73 — 


1200 

420 

49 


21024576(276, Ans. 
8 


1st True Divisor 


1669 


13024 1st Dividend. 


^d Trial Divisor — 2703 X 3— 

270 X 6 X 3 — 
. 63 — 


218700 

4860 

36 


11683 


d True Divisor 


223596 


1341576 2d Dividend. 
1341576 



The 1st trial divisor is contained 10 times in the dividend, yet 
the root figure is only 7. The true root figure can never exceed 
9, and must in all cases be found by trial. 

Squaring 20 gives the same result as squaring 2 and annexing 
00, as directed in the rule, 3d paragraph. 
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8. What is the cube root of 67917312 ? 



480000 

9600 

64 



489664 



679 17312(408, Ans. 
64 



3917312 
3917312 



In this example, the 1st trial divisor, 4800, is larger than the 
Ist dividend, 3917 ; /. we annex to the root, 00 to the Ist trial 
divisor for the 2d trial divisor, and bring down the next period 
to complete a new dividend. The rule, followed literally, will 
give the same result. 

Note 3. Prepare fractions and mixed numbers as directed in square root 
(Art. 359). 

What is the value of the following expressions : 

4. V2803221 ? Ans. 141. 11. V36-926037? ^Ans. 3.33. 

5. V3176523? 12. V10077.696? 

6. V382657176 ? 13. V40.353607 ? 

7. V8024024008? 14. V166J? Ans. 5 J. 

8. V387420489 ? 15. V561M? 

9. V134217728? 16. V^i? Ans. 1.65-fn 
10. V5 ? Ans. 1.709 +. 17. V^S^ ? 

Application op the Cube Root. 

360* Bodies which are of precisely the same form are simu 
lar to each other, and the solid contents of similar bodies are to 
each other as (he cubes of their corresponding lines, and con- 
versely, the corresponding lines are to each other as the cube roots 
of the contents. 

Ex. 1. If an iron ball 5 inches in diameter weighs 16 pounds, 
what is the weight of a ball 30 inches in diameter? 
5» : 30» : : 16 : Ans., or 1« : 6» : : 16 : Ans. ; i. e. 1 : 216 : : 
161b. : 34561b., Ans. 

365. What is Note 1? Note 2? Explain Ex. 2. Ex. 8. What is Note ^ 
366. Wbat are similar bodies? The ratio of the oontents of similar bodie*' 
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2. IF a ball 6 inches in diameter weighs 27 ponndsy what ii 
the diameter of a ball that weighs G4 pounos? 

\/27 : '\/64 : : 6in. : Ana, ; i. c. 3 : 4 : : 6ia; : 8in., Ans. 

8. How many bullets ^ of an inch in diameter will be required 
to make a ball 1 inch in diameter ? 

4» If a globe of gold 1 inch in diameter is worth flOO, what 
is the diameter of a globe worth $6400 ? 

5. Suppose the diameter of the earth is 7912 miles, and that 
it takes 1404928 bodies like the earth to make one as large as 
the sun, what is the diameter of the. sun ? 

6. A bin is 8 feet long, 4 feet wide, and 2 feet deep ; what is 
the edge of a cubical box that will hold the same quantity of 
grain? 

7. If a stack of hay 24 feet high weighs 27 tons, what is the 
bight of a similar stack which weighs 8 tons? Ans. 16ft. 

8. If a bell 4 inches high, 8 inches in diameter, and ^ of an 
inch thick .weighs lib., what are the dimensions of a similar bell 
that weighs 27 lb. ? 

9. If a loaf of sugar 10 inches high weighs 81b., what is the 
hight of a similar loaf weighing 1 lb. ? 
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ARITHMETICAL PROGRESSION. 

367* Any series of numbers increctsing or decreasing by a 
common difference is in Arithmetical Pbogression ; 
thus, 2, 5, 8, 11, 14, 17, etc is an ascending series, 
and 35, 30, 25, 20, 15, 10, etc. is a descending series. 

The several numbers forming a series are called Terms ; the 
first and last terms, Extremes; the others. Means. The 
difference between two successive terms is the Common Dif* 

rERENCE. 

367. When is a series of nnmben in Arithmetical Progression? How nuuur 
kinds of series? VTliat? What are the T<rm* of a series? 
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Xq afl arithmetical series 5 particulars claim special attention, 
Tiz. the first term, last term, common difference, number of terms, 
and sum of all the terms ; and these are so related to each other 
that if any three of them are given the other two can be found. 

368* In an ascending series, let 6 be the first term and 5 
the common difference; 

Then 6 = 1st term. 

6 + 5 = ll = 2d term. 

6 + 5 + 5 = 6 + 2 X 5 = 16 = 3d term. 

6 + 5 + 5+5 = 6 + 3x5 = 21 = 4th term. 

Thus we see that, in an ascending series, the second term is 
found by adding the common difference. once to the first term; 
the third term, by adding the common difference twice to the 
first term, etc. 

A similar explanation may be given when the series is 
descending. Hence, 

369. Problem 1. To find the last term, the first 
term, common difference, and number of terms being 
given : 

Rule. MvJiiply the common difference hy the number of 
terms less 1 ; (zdd the product to the first tenn if the series is 
ascending, or subtract the product from the first term if the 
series is descending, and the sum or difference wiU be the term 
sought, 

Ex. 1. If the first term of an ascending series is 5, the com- 
mon difference 4, and the number of terms 7, what is the last 
term? 5 + 6 X 4 = 29, Ans, 

2. The first term of a descending series is 47 and the com^ 
mon difference 8 ; what is the 6th term ? 

47 — 5 X 8 = 7, Ans. 

3. What is the amount of $100, at 6 per cent., simple inter* 
est, for 25 years ? 

86T* What are the Extremes of a series? Means? Common Diflference? How 
many particulars claim special attention? What are they? How many of them 
mnst be given? 368. How is an ascending series formed T How a descend* 
ing series? 369. Object of Problem 17 Bole? 

25* 
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S7A. Problem 2. To find the common difference, 
the extremes and number of terms being given: 

By inspecting the formation of the series in Art. 368, it will 
be seen that the difference between the extremes is eqtud to the 
common difference midtiplied by 1 leu than the numhefof terms: 
e. g. the difference between the 1st and 4th terms (21 — 6 = \h\ 
b the sum of 8 eqwd additions ; .*. this difference, divided by 3 
(15 -i- 3 = 5), gives one of these additions, i. e. the conmion dif- 
ference. Hence, 

Rule. Divide the difference of the extremes by the number 
of terms leu one^ and the quotient vnU be, the common difference. 

Ex. 1. The extremes of an arithmetical series are 3 and 38, 
and the number of terms is 8 ; what is the common difference ? 

38 — 3 _ 85 

Q __^ 1 ^~~ n ■ **> ^Liis« 

2. A man has 6 sons whose ages form an arithmetical series ; 
the youngest is 2 years old and the oldest 22 ; what is the dif- 
ference of their ages ? Ans. 4 yr. 

8. The amount of $100 at simple interest for 10 years is $160 ; 
what is the rate per cent. ? 

371. Problem 3. To find the number of terms, the 
extremes and common diffei*ence being given. 

By Art. 368 it is evident that the difference of the extremes 
IS the common difference multiplied by one less than the number 
of terms. Hence, conversely, 

Rule. Divide the difference of the extremes by the common 
difference, and the quotienty increased by 1, is the number of 
terms. 

Ex. 1. The extremes of an arithmetical series are 3 and 3l! 
and the Common difference is 4 ; what is the number of terms ? 

^-i^ + l=^+l=7 + l = 8,Ans. 

2. The common difference in the ages of the children in a 
r-^^mily is 2 years; 'the youngest is 1 year old and the oldest 19 j 
y >w many children in the family ? 
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379l« Problem 4. To find the sum of a series, the 
extremes- and number of terms being given. 

The sum of the extremes is equal to the sum of any two 
terms that are equally distant from the extremes ; thus, in the 
series, 3, 5, 7, 9, 11, 13, we have 

1st + 6th = 2d 4- 5th = 3d-}- 4th. 
3 + 13 = 5-}- 11 =7-1-9= 16; 
and .% the sum of all terms is 16 X 3 = 48. Hence, 

Rule. Multiply the sum of the extremes hy half the number 
of terms, and the product is the sum of the series. 

Ex. 1. The extremes of a series are 3 and 39 and the number 
of terms is 10 ; what is the sum of the series ? 

3 + 39 = 42 ; 10 -f- 2 = 5 ; 42 X 5 = 210, Ans, 
2. How many strokes does a clock strike in 12 hours ? 



■4» » 



GEOMETRICAL PROGRESSION. 

373. Any series of numbers increasing or decreasing 
by a common ratio is in Geometrical Progression ; 

thus, 2, 6, 18, 54, 162, etc is an ascending series, 
and 64, 32, 16, 8, 4, etc. is a descending series. 

In the above^ 3 is the ratio in the 1st series and \ in the 2d. 

The first term, last term, ratio, number of terms, and sum of 
all the terms are so related to each other that if any three of them 
are given the other two can be found. 

. 374. In a series, let 2 be the first term, and 4 the ratio ; 
Then 2 = 1st term. 

2X4= 8 = 2d term. 

2 X4:X 4 = 2 X 42= 32 = 3d term. 

2 X 4:X 4:X 4 = 2 X 4^= 128 = 4th term. 

^"^■■^M^^P— It^- ■-—. ^^■,l— ■■ - ■■ II ■■■■ ■ ■■■■■■»■■ ll^^1^iM.M ■ ■ 1^1^— ^—^^^ 

370. Object of Froblem 2? Rule? 371. Object of Froblem 8? Rule 
373. Object of Problem 4? Rule? 373. What constitutes a series in Geometii* 
cal Pro.i^recsion? How many kinds of series? What? How many portioulan 
tlaim attention? Wauc? How many of them must be given? 
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In ibrming the fbregoiog series we see that the second term a 
feond bj multipljring the fir^ tenn bj the raiio; the third terra, 
faj moltipljing the firU bj the iquare of the ratio; the fourth, bj 
multiplTing the ./ir^ by the etihe of the ratio, t^ index of the 
power of iho ratio ahoay$ being one leee than the number of 
the term sought A similar ezphmation maj be given when the 
aeries is descending. Hence, 

STO. Problbm 1. To find the last term, the first 
term, ratio, and number of terms being given. 

Bulk. Multipfy the first term hg that power of the ratio 
tehoeeindexisequaito^numberof terms preceding the required 
termf and the product wU he the term sought 

Ex. 1. The first term of a geometrical series is 4> the ratio 3, 
and the number of terms 6 ; what is the last term? 

6 — 1 = 5; 8* = 248; and 248 X 4 = 972, Ans, 
2. The 1st term is 8, and the ratio ^; what is the 5th term? 

5 — 1 = 4; (i)* = TV; andTVX8 = A, Ans. 
8. The 1st term is 5, the ratio 1.06 ; what is the 4th term ? 

Ans. 5.95508. 
4 What is the amount of $10 at -compound interest for 4 
years at 5 per cent per annum? 

5. Supposing money at compound interest to double once in 
12 years, to what will $100 amount in 72 years ? 

Ans. $6400. 

S7A. Since the last term is obtained (Art 874) by multiplj' 
ing the first term by that power of the ratio whose index is equal 
to the number of terms less one, so, conYersely, 

Problem 2. To find the ratio, the extremes and num« 
ber of terms being given : 

BuLE. Divide the last term hy the firsts and the guotient 
win be that power of the ratio whose index is one less than the 
number of terms; the corresponding root of the guotient vnll 
therefore be the ratio* 



3T4. How iB an aacending series fbnnedt A descecding sesiesi 376, OUefll 
«f ProUera 1? Baler 376. Oldect of FroUem *i? Kalei 
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!Ex. 1. The first term in a geometrical series is 2, the last term 
250, and the number of terms 4 ; what is the ratio ? 

250-^2 = 125; 4 — 1 = 3; and V125 = 5, Ans. 

2. The Extremes are 3 and 48, and the number of terms 3 ; 
what is the ratio ? Ans. 4 or ^. 

3. The extremes are 3 and 243, and the number of terms 5 ; 
what is the ratio ? 

. 377. Problem 3. To find the sum of a series, the 
extremes and ratio being given. 

Having a series given, e. g. 2, 10, 50, 250, 1250, 6250, mul' 
iiply each term except the last by the ratioy 5 ; thus. 

Given series, 2, 10, 50, 250, 1250, [6250], 

Product by 5, 10, 50, 250, 1250, 6250 ; 

and we shall evidently form a new series like the oJd, except the 
first term of the old is not found in the new. Now, if the old 
except the last term be subtracted from the new^ the remainder will 
he the difference of the extremes in the old series the other terms 
in the two series canceling each other ; the remainder will also 
be 4 times the sum of all the terms except the last in the old 
series ; for once a series from b times a series must leave 4 times 
the series ; .*. \ of this remainder plus the last term must he the 
sum of aU the terms in the eld series ; but 4 is the ratio less 1. 

A similar explanation is always applicable. Hence, 

Rule. Divide the difference of the extremes by the ratio 
less one, and to the quotient add the greater extreme. 

Ex. 1* The extremes are 2 and 486, and the ratio 3 ; what i& 
the sum of the series ? 

486 — 2 = 484; 3—1=2; 484 -f- 2 = 242 ; and 2i2 + 
486 = 728, Ans. 

2. The extremes are 4 and 5184, and the ratio € ; what is tho 
Mim of the series ? 

3. What debt will be discharged by 12 monthly payments, the 
1st payment being $1, the 2d $2, and so on in a geometrical 
series ? 



3T7* Olijeot of f roDiem <iy moI^ji 
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ANNUITIES. 



S78> An Ammuitt is a-som of money payable annnaQj, « 
at any regular period, either for a limited time or forever. 

An annuity is in (trrear$ when the in«t^llmAtit« remain unpaid 
ifter they are due. 

The Amoukt of an annuity in arrears is the inierest of thfl 
unpaid installments added to their sum. 

S7A» Problbh 1. To find the amount of an anniiit; 
in arrears, at simple interest. 

Ex. 1. An annuity of $100 per annum has remained unpaid 
4 years ; what is its amount ? Ans. $436- 

The 4th payment is due to-day and is worth just $100; the 
dd payment due 1 year ago is worth $106 ; the 2d payment doe 
2 years ago is worth $112 ; and the 1st payment due 3 years 
ago is worth $118. But tfiese numbers, $100, $106, $112, aad 
$118, are in arithmetical progression. Hence, 

Rule. Find the last term of the eeries hy Art. 369, and the 
nun of the eeries hy Art, 372. 

2. Purchased a farm for $5000, agreeing to pay for it in 5 
equal annual installments; the 5 years having elapsed withoat 
any payment being made, what is now due, allowing simple 
interest? Ans. $5600. 

3. A salary of $600 per annum is in arrears for 8 years ; to 
what does it amount, allowing simple interest at 7 per cent. ? 

380. Problbm 2. To find the amount of an annuitj 
in arrears at compound interest. 

Ex. 1. What is the amount of $1 annuity, per annum, in 
arrears for 3 years, at 6 per cent compound interest ? 

The 3d instalment becoming due toniay, is worth just $1 ; the 
2d having been due 1 year, is worth $1.06; and the 1st having 

378. What is an Annuity f When is an annuity in arrtan ? What is the 
▲mount of an annaityr 979* Object of Probtom 1? Snlef 880. ProW«»2r 
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been due 2 years, is worth $1.1236 ; .-. $1 4- $1.06 + $1.1236 
^= $3.1836, the sum sought. But these numbers are in geomet* 
rical progressioa Hence, 

HuLE 1. Find the last term of the series hy Art, 875, and the 
swn of the series hy Art, 377 ; or. 

Rule 2. Multiply the amount of $1, found in the following 
tahlcj hy the annuity, and the product will he the required amount, 

TABLE, 

Showing the amount of the annuity of $1, £\, etc., at 4, 5, 6, and 7 per cent 

compound interest, from 1 to 20 i/ears. 



Years. 


4 per Cent. 


6 per Cent. 


6 per Cent. 


7 per Cent. 


Years. 


1 


1.000000 


1.000000 


1.000000 


1.000000 


1 


2 


2.040000 


2.050000 


2.060000 


2.070000 


2 


3 


3.121600 


3.152500 


3.183600 


3.214900 


3 


4 


4.246464 


4.310125 


4.374616 


4.439943 


4 


5 


5.416323 


5.525631 


5.637093 


5.750739 


5 


6 


6.632975 


6.801913 


6.975319 


7.153291 


6 


7 


7.898294 


8.142008 


8.393838 


8.654021 


7 


8 


9.214226 


9.549109 


9.897468 


10.259803 


8 


9 


10.582795 


11.026564 


11.491316 


11.977989 


9 


10 


12.006107 


12.577893 


13.180795 


13.816448 


10 


11 


13.486351 


14.206787 


14.971643 


15.783599 


11 


12 


15.025805 


15.917127 


16.869941 


17.888451 


12 


13 


16.626838 


17.712983 


18.882138 


20.140643 


13 


14 • 


18.291911 


19.598632 


21.015066 


22.550488 


14 


15 


20.023588 


21.578564 


23.275970 


25.129022 


15 


16 


21.824531 


23.657492 


25.672528 


27.888054 


16 


17 


23.697512 


25.840366 


28.212880 


30.840217 


17 


18 


25.645413 


28.13^385 


30.905653 


33.999032 


18 


19 


27.671229 


30.539 'X)4 


33.759992 


37.378965 


19 


20 


29.778079 


33.065. 54 


36.785591 


40.995492 


20 



2. What is the amount of an annual salary of $1000, in 
arrears for 5 years, at 6 per cent.? Ans. $5637.093. 

3. What is the amount of an annual rent of 100£, in arrears 
for 15 years, at 5 per cent. ? 

Ans. 2157.8564£ = 2157£ 17s. Id. 2qr. 

4. What is the amount of an annual pension of $500, in 
arrears for 12 years, at 6 per cent. ? 
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PERMUTATIONS. 

Permutation is the arranging of a giyen number of 
things in every possible order of succession. 

SI8J8. Problem. To find the number of permutations 
of a giyen number of things. 

The single letter, a, can haye but 1 position, Le. it cannot 
ttand either before or after itself; the 2 letters, a and h, furnish 
the 2 permutations, 

•< ? [• , the number of which is expressed by the product of 

1X2 = 2; and if a dd letter, c, be introduced, we have 

c a by c & a ) 

ac by b c a>; i. e. the new letter, c, inaj stand 1st, 2d, or 3d 
a b Cj b a c) 

in each of the 2 permutations of a and h ; hence the number of 

permutations of 3 things is expressed bj the product, 1x^X3 

t= 6. If a 4th letter, d^ be taken, it maj stand as 1st, 2d, 3d, or 

4th, in each of the 6 permutations of a, &, and c, and,, of course, 

famish 4 times 6 = 1X2X3X4 = 24 permutations. 

By the above, it is evident that the number of permutations 

Of 1 thing = 1 

Of 2things= 1 X 2= 2 

Of3thinga= 1X2x3= 6 

Of 4 things = 1 X 2 X 3 X 4= 24 

ttid so on to any extent. Hence, 

BuLE. Form the series of numhersy 1, 2, 3, 4, etc^ up to ths 
number ofthingi to bepermtUedy and their continued product wili 
be the number of permutoHons, 

Ex. 1. How many different integral numbers may be ex- 
pressed by writing the 9 significant digits m succession, each 
figure to be taken once, and but once, in each number? , 
Ans. 1X2X3X4X5X6X7X8X 9 = 362880. 

2. In how many different orders may a family of 10 persons 
seat themselves around the tea table ? 

^^'^^™*'— ^^'^~'^— ^»«^^^^— "~— ^— — — — « I ■ p — — »«» II _ H i>»^W..l^^^» 

881. What is FermutaUon? 389. Otgect of the F/oblomT Salt? 
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MENSURATION. 

383* Mensuration is the art of measuring lines, surfaces, 
and solids. 

The principles are all Geometrical, and are very numerous. 
A few onlj of the more simple are here presented. 

384. Two parallel lines are everywhere , 

•equally distant from each other. 

When two lines meet so as to form equal 
aiTgles, the lines are perpendicular to each 
other and the angles are right angles. A 
' right angle contains 90®. 

An acute angle is an angle of less than 
90^ 

An obtuse angle is an angle of more than 
90°. 

^ Two lines are oUique to each other when 

they meet so as to form acute or ohtttse angles^ and the angles 
are oUique angles, 

38tS* A Triangle is a plane figure which 
is hounded hy. three lines. 

The Inise of a triangle (or any other figure) 
is the side on which it is supposed to stand. 
The altitude of' a triangle is the perpendicular 
distance from the angle opposite the hase to the base, or to the 
base extended. 

380. Problem 1. To find the area of a triangle i 

Rule. Multiply the hase by half the altitude, 

Ex. 1. The base ot a triangle is 7 inches and the altitude 
8 inches ; what is it? area ? Ans. 28sq. in. 

2. The base is 8fl. and the hight llfl.; what is the area? 

■ ■ m 

383. What is Mensuration? 384. What of two parallel lines? What is a 
right angle? An acute angle? Obtuse angle? What are oblique lines? Oblique 
angles? 385. What is a Triangle? Iti base? Iti altitude? 380* Rule for 
finding its area? 

26 




802 HEXSCaATION. 

387* A Quadrilateral or Qdai>ranoi.b is a pla^ 
Igure, having four aides and four angles. 

There are three kinds of quadrilaterals, viz. : 

1st TVapmumSf none of ^vrhose sider tie 
parallel; 

D C 

2d. Trap$x&id»^ as A B C D, only om 
pair of whose sides are parallel; and. 





dd. Parallelograms^ each pair of 
whose opposite sides areparcdlely as 
ABCD,orFECD. 
A F B E 

The diagonal of a figure is a line which joins two opposite 
angles, as A C in the ahove trapezoid^ and B D in the paraSelo' 
gram. The altitude of a trapezoid or parallelogram is the per- 
pendicular between two parallel sides. 

388. Problem 2. To find the area of a trapezium : 

Rule. Draw a diagonal dividing the trapezium into two 
triangles^ and find the area of each triangle bg Problem 1. The 
turn of these triangles wiU be the area of the trapezium. 

Ex. What is the area of a trapezium, one of whose diagonals 
is 30 inches, and the length of the perpendiculars let fall upon 
it, from the other angles of the trapezium, 6 and 8 inches ? 

Ans. 140sq. in. 

389. Problem 3. To find the area of a trapezoid : 

EuLE. Multiply the half sum of the parctUel sides by the altu 
tudey and the product will be the area. 

387. What \b a Quadrilateral? How many kinds? What is a trapezium? 
Trapezoid? Parallelogram? What is the diagonal of a figure? Altitude of a 
trapezoid? Of a parallelogram? 38S. Bule for flndiug the area of a trapezium' 
389. Bale for finding the area of a trapezoid? 
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Cx. 1. The p£^n|.llel sides of a trapezoid are 10 and 12 feet^ 
&nd its altitude is 6. feet; what is its area? Ans. 66sq.fl. 

2. What is the area of a board, whose length is lOfl., the 
wider end being 2fl. and the narrower 18 inches in width? 

390. Problem 4. To find the area of a parallelo^ 
gram : 

KuLE. Multiply the base hy the altitude, and the product is 
the area. 

Ex. 1. What is the area of a rectangular field, whose length 
is 40 rods, and altitude or width 8 rods ?* Ans. 2 acres. 

2. The base of a parallelogram is 6 feel, and the altitude 4 
feet ; what is its area ? 

391* A Polygon is a plain figure bounded by straight 
lines, 
NoTB 1. Three straight lines, at least, are required to boand a polygon. 

The lines which bound a polygon, taken together, are called 
the perimeter of the polygon. 

A polygon of 5 sides is called a pentagon ; of 6, a hexagon ; 7, 
a heptagon ; 8, an octagon ; 9, a nonagon ; 10, a decagon ; 11, 
an undecagon ; 12, a dodecagon ; etc. 

Note 2. A polygon may be divided into triangles by drawing diagonals, 
and then its area may be found by Problem 1. 

393. Problem 5. To find the area of a circle when 
the radius and circumference are given (Art. 109 and 
361) : 

Rule 1. Multiply the circumference hy half the radius ; or, 
Rule 2. Multiply the square of the radius hy 3.141592, and 
the product is the area. 

' Ex. 1. What is the area of a circle, whose radius is 6 and cir- 
cumference 37.699104? Ans. 113.097312. 

m 

2. What is the area of a circle whose radius is 10 ? 

390. Rule for finding the area of a parallelogram? 391. What is a Polygon? 
Kotel? Perimeter of a polygon? Name the different polygons? 39^ Bule for 
finding the area of a circle? Second Bale? 
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393« A Prism is a solid that has two 
similar, equal, parallel faces, called bases, 
and all its other faces parallelograms. 

NoTB. A prism 18 triangalar, qaadrangalar, pentagonal, etc, according 
M its bases are triangles, quadnuigles, pentagons, etc 

A Cylinder is a romid body whose 
diameter is the same throughout its entire 
length, and whose ends or bases are equal, 
parallel circles. 

394. Problem & To find the surface of a prism or 
cylinder : 

KuLE. Multiply the perimeter or circumference of the hose 
hy the length of the solid, and to the product add the area of the 
two ends* 

•Ex. 1. What is the surface of a prism, whose length is 10 
inches and base 4 inches square? Ans. 192sq.in. 

2. What is the surface of a cylinder, whose length is 20 feet 
and diameter 4 feet ? * 

395. Problem 7. To find the solid contents of a 
prism or cylinder: 

KuLE. Multiply the area of the base by the aititude. 

Ex. 1. What are the contents of a cylinder, whose length is 
20 inches and whose diameter is 10 inches ? 

Ans. 1570.796c in. 

2. What are the contents of a quadrangular prism, whose 
length is 25 feet and whose base is 3 feet square? 

39G* A Pyramid is a solid, having a polygonal 
face, called the ba^e, and all its other faces are trian- 
gles which meet at a common point, called the vertex 
of the pyramid. The slant hight is the distance from 
the vertex to the middle of one side of the base. 



303. What is a Prism? A Cylinder? 30A. Kale for findijig the sarflitce of 
a prism or cylinder? 395. Bale for finding the contents of a prism or cyliir 
dM? 390. What is a Pyramid? Its vertex? Slant higbtr 
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NoTB. A pyramid is triangular, quadrangular, etc., according as its base 
is a triangle, quadrangle, etc. 



A Cone is a solid, like a pyramid, except that its 
htzse is a circle. The aUitude of the pyramid or cone 
is its perpendicular hight. 



397. Problem 8. To find the contents of a pyra- 
mid or of a cone : 

Rule. Multiply the area of the base by one third of the 
cdtitude. 

Ex. 1. What are 'the contents of a cone, whose base is 10 
feet in diameter and whose altitude is 24 feet ? 

Ans. 628.3184 ca. fl. 

2. What are the contents of a pyramid, whose altitude is 12 
inches and whose base is a triangle, having its base 6 inches and 
its altitude 8 inches ? 



398* The Frustum of a pyramid 
or cone is the part remaining after a 
portion next the vertex has been cut off 
by a plane parallel to the base. The 
two ends are called the upper and lower 
bases. 



399. Problem 9. To find the contents of the frus- 
tum of a pyramid or cone : 

Rule. Multiply the sum of the two bases, added to the mean 
proportional between the two bases, by one third of the altitude 
of the frustum. 

Ex. 1. What are the contents of the frustum of a quadrangu- 

396. What is a Cone? Altitude of a pyramid or cone? 307. Rnle for find 
ing the solid contents? 30S. What is the Frustum of a pyramid or conet 
899. Contents of a frustum, how found? 

26* 
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lar pyramid, whose altitude is 21 feet and wbose bases are 5 
f«et and 3 feel Bquare ? Ans. 343cu. It. 

2. What are the contents of the frustum of a cone, whose 
hight is 12 feet and whose bases are 6 feet and i feet in diam- 
eter? 

©400t A Spbebb or Globe ia a solid 
bounded by a curved surface, all parts of 
the surface being equally distant from a 
pbint within, called the center. 
A diameter of the sphere is a line pass- 
ing through the center, and limited in both 
directions by the surface. 
401. Problem 10. To Had the Eurface of a sphere : 
Bin.S. MttJHpU/ the circumference by the diameter. 

Ex. 1. What 13 the surface of a sphece, whose diameter is 
100 inches? Ans. 31415.92sq.in. 

2. What is the surface of the earth, supposing it to be a sphere 
8000 miles in diameter? 

3. What is the surlace of the snn, supposing it a sphere 
whose diameter is 885680 miles? 

403. Problem 11. To find the contents of a sphere : 

Role 1. Muhiply the surface of the sphere bj/ one third of 

the radiut. 

Rule 2. Multiply the cube of the diameter btf the decimal 
.623599 1 i. e: «y i of 3.? 41592. 

Ex. 1. What are the contents of a sphere, whose diameter is 
100 inches? Ans. 623598|c.in. 

2. What is the volume or solidity of the earth, supposing it a 
sphere whose diameter is 8000 miles ? 

3. What is the volumn or solidity of the sun, supposing it a 
sphere whose diameter is 885680 miles? 

400. Whit tampherer Ita dUinBter? 401. Enle for flndiug tbe Biirftae of 
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MISCELLANEOUS EXAMPLES. 

1. What number increased bj J of itself gives 20 ? 

2. What number diminished by 4f gives 21 ? 

8. The sum of two numbers is 54 and one of the numbers i» 
ti times the other ; what are the numbers ? ' 

4. Three roods and ten rods are what part of an acre ? 

5. The difference between two numbers is 37J and the 
smaller number is 12^; what is the larger? 

6. What number multiplied by 33^ gives 1000 ? . 

7. What number divided by 37 J gives 64 ? 

8. What is the greatest common divisor of 84 and 144? 

9. What is the least common multiple of 72 and 364 ? 

10. What is the interest of $756.64 for 8m. 17d.? 

11. The difference between two numbers is 25, and the smaller 
number is 10 ; what is ihe larger ? What the sum of the two 
numbers ? 

12. The difference of two numbers is 563492, and the larger 
number is 3642538 ; what is the smaller? What the sum of the 
two numbers ? 1st Ans. 3079046. 

13. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will be required to build a wall 20 feet long, 16 
feet high, and 2^ feet thick ? 

14. How many bricks whose dimensions are 8^, 4', and 2', will 
it take to build the walls of a house 40flt. long, 28ft. wide, and 
22ft. high, the walls to be If^. 6^ thick, and no allowance made 
for doors and windows ? 

15. The salary of the President of the United States is 
$25000 per annum; what sum may he expend daily, and yet 
save $41560 in one term of office, viz. 4 years? Ans. $40. 

16. What number, multiplied by J of itSelf, will produce 12 J? 

17. What number, multiplied by J of itself, will produce 27* 

18. How many square feet of boards will it take to lay a floor 
20ft. long and 16ft. wide? 

19. How largo a square floor can be laid with 676 square feet 
'if boards ? 
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20. The fore wheel of a carriage is 9 feet, aad the hind wheel 
10^ feet in circumference ; how many times will each turn round 
in running from Boston to Andover, 20^ miles ? 

21. A rectangular piece of land, containing 60 acres, has its 
length to its hreadth as 3 to 2, what are its length and hreadth ? 

22. Bought a cask of molasses, containing 84 gallons, for $28 ; 
but 9 gallons having leaked out,. at what price per gallon must I 
sell th^ remainder to gain $4.25 ? Ans. 43 cents. 

23. If a pipe 6 inches in diameter will discharge a certain, 
quantity of water in 4 hours, in what time will a 4*inch pipe 
discharga the same quantity ? Ans. 9 hours. 

24. In 12gal. 3qL Ipt 2gi., how many gills ? 

25. In 1846542 seconds how many weeks, days, etc ? 

26. Resolve 25740 into its prime factors. 

Ans. 2, 2, 3, 3, 5, 11, 13. 

27. Reduce ^, -jJ^, -j^y, and ^ to equivalent fractions having 
the least common denominator. 

28. Reduce 3s. 4d. 2qr. to the fraction of a pound. 

29. Reduce ^^ of a pound to shillings and pence. 

30. Add 3 lb. foz. ^dwt. f gr. together. 

31. From fib take JS. 

32. A colonel, arranging his men in a square battalion, found 
that he had 31 men remaining; but, increasing the rank and file 
by 1 soldier, he wanted 20 men to make up the square. Of how 
many men did his regiment consist? Ans. 656. 

33. How shall I mark gloves that cost me 80c per pair so 
that I may discount 33^ per cent, from the marked price and yet 
gain 25 per cent, on the cost? Ans. $1.50. 

34. Suppose that in a shower the water falls to the depth of 
2 inches, how many gallons will fall upon a township that is 6 
miles square, each gallon containing 231 cubic inches? 

35. How many bricks 8' long, 4' wide, and 2' thick, will be 
required to build a house 32fl. long, 24jfl. wide, and 20(1. high, 
the walls being Ifl. 4/ thick, the house having 2 doors, each 4fl, 
wide and 8ft. high, and 21 windows, each 3ft. wide and 6ft. high, 
no allowance being made fbr the space occupied by the mortar ? 

36. What is the square root of the square root of 16 times 81 ? 
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87. If a horse travels 6J miles per hour, how many hours will 
it take him to travel as far as a rail car will run in 6 hours, the 
car running 22 J miles per hour ? 

38. Light moves about 192000 miles per second and sound 
about 1142 feet per second; what is the ratio of the velocity of 
light to that of sound ? Ans. 887705|^f . 

39. What is the square root of 4 times the square of 8 ? 

40. What is the cube of the square root of 25 ? 
. 41. What is the cube root of the square of 8 ? 

42. What is the square of the cube root of 8 ? 

43. Two ships sail from the same port, one due north and the 
idther due west, one at xthe rate of 6 miles and the other 8 .:ailes 
per hour. Suppose the surface of the ocean to be plane, how 
^ar apart are the ships in 10 hours ? 

44. An army consists of 59049 men; how many shall be 
placed in rank and file to form them into a square ? 

45. What is the diameter of a circular pond which shall con- 
tain 36 times as much area as one 20 rods in diameter? 

46. What is the mean proportional between 1 6 and 64 ? 

47. What is the third proportional to 3 and 30 ? 

48. A ladder 41 feet long, will reach a window 40 feet high 
on one side of a street, and, without moving the foot, it will reach 
A window 9 feet high on the other side ; how wide is the street ? 

Ans. 49ft. 

49. What is the difference in the expense of fencing a circular 
40-acre lot and one of the same area in a square form, the fence 
costing 50c per rod ? 

60. Sold to J. P. F. goods as follows : 

Jan. 18, 1862, on 6m., 75yd. of cloth, 
Mar. 12, " " 3m., 600gal. of molasses, 
June 15, " " 4m., 50bbL of flour, 

Also bought of him : 

. Feb. 18, 1862, on 4m., 30c. of wood, 
May 24, « " 6m., lOt. of hay, 
July 6, " " 5m., 10 cows, 
« 24, « « 4m., 1 horse. 

When shall he pay me the balance of the debt ? 



at $4, 
3, " 33Jc., 

" $8. 


$300. 
200. 
400. 


at $ 6, 
'' 12, 
'' 30, 


Ii8a 

120. 

300. 

loa 
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51. What is the side of a square equivalent in area to a rec- 
tangular fieldy which is 81 rods long and 49 rods wide ? 

52. Sent an invoice of goods to mj agent in Liverpool which 
he sold for $25000 ; what sum can he invest for me, his coamii»* 
fiion for selling being 2 per cent and for investing 1 per cent.? 

53. A house worth $8000 is insured for f its value ; what is 
the premium at } of 1 per cent ? 

54. What is the amount of $325, at 6 per cent, compound 
interest, for 33rr. 8m. 12d. ? 

55. $1200. Bostofij Afajf 12, 18f)0. 
For value received of A. B. I promise to pay him, or his 

order, one thousand two hundred dollars, on demand, with 
interest Charles Dane. 

Indorsements: Aug. 18, 1860, $300; Dec 18, 1860, $10 j 
May 6, 1861, $16.50; June 24, 1861, $400; Dec. 24, 1«61, 
$100 ; what was due Apr. 12, 1862? 

56. A bushel measure is 18^ inches in diameter and 8 inches 
deep ; what are the dimensions of a similar measure that holds 
half a peck ? ^ Ans. 9 Jin. diameter ; 4in. deep. 

57. Sold a lot of goods for $100 and thereby gained 25 per 
cent. ; what per cent should I have gained, had I sold them for 
$120 1» 

58. A garden whose breadth is 5 rods, and whose length is 
1} times its breadth, has a wall 3^ feet thick and 4 feet high, 
around it, outside of the line ; what was the cost of this wall at 

^3Jc. per cubic foot ? 

59. What will be the cost of digging a ditch around the above- 
mentioned garden, within and adjacent to the wall 3J feet wide 
and 2f feet deep, at f of a cent per cubic foot? 

60. What would be the cost of wallins: the above-mentioned 
garden, the central line of the wall to be on the bounding line, 
the wall to be 3^ feet thick and 3| feet high and to cost 6^ per 
eubic foot ? 

61. A hare has 45 rods the start of a hound, but the hound 
runs 12 rods while the hare runs 9 ; how many rods will the hare 
run before the hound overtakes him ? 

62. A hare has 32 rods the start of a hound, but the hare runs 
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only 1 6 rods while the hound runs 20 ; how far will the houn(? 
run before he overtakes the hare ? 

63. What is the interest of $72.50 from Aug. 8, 1861, to July 
20,1862? 

64. A, B, and C engage to do a piece of work ; A can do it 
in 20 days, B in 24, and C in 30. In what time can the three 
together do the work ? 

i 65. A gentleman left his son an estate, J of which he spent in 
• 1 year and -j^ of the remainder in 6 months more, when he had 
only $1400 remaining ; what was the value of the estate? 

66. The commander of a besieged fortress has 21b. of bread 
per day for each soldier for 45 days, but wishes to prolong the 
seige to OO days ; what must be the allowance per day ? 

67. A man sold a watch for $60, which was ^ of its cost ; 
what was lost by the transaction ? 

68. If a bar of silver 1ft. 6in. long, 4in. wide, and 2in. thick, is 
worth $1240, what is the value of a bar of gold 1ft. 3in. long, 
8in. wide, and lin. thick, the weight of a cubic inch of silver 
being to the weight of a cubic inqh of gold as 10 to 19, and the 
value per ounce of silver being to that of gold as 2 to 33 ? 

69. Jan. 1, 1861, A, B, and C form a partnership for 1 year, 
and each furnishes $2000. May 1, A furnishes $1000 more ; 
June 1, B furnishes $1500 and C withdraws $500 ; Oct. 1, A 
withdraws $500, and B and C furnish $1000 each. Having 
gained $3000, at the close of the year the partnership is did- 
solved. What is each partner's share of the gain ? 

70. How many gallons of wine at 6, 10, 15, and 20s. per gal. 
may be taken to form a mixture of 95 gallons worth 12s. per 
gallon ? 

71. Find the difference in time due to a difference of 17** 20' 
40" in longitude. 

72. The difference in the time of two places' is 3h. 18m, 
15sec. ; what is the difference in longitude ? * 

73. A merchant bought a number of bales of velvet, each 
containing 129^yd., at the rate of $7 for 5yd., and sold them 
out at the rate of $11 for 7yd., and gained $200 by the bargains ; 
ho»v many bales were there ? Ans. 9. 
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74. The trans- Atlantic telegraph laid in 1857 from St. John's, 
Newfoundland, to Valentia, Ireland, 1640 miles in a straight line, 
eonsiMed of 7 copper wires, twbted together, imbedded in gntta 
percha, and surrounded bj 18 bundles of iron wire. 'Eauch hua- 
die of iron wire consisted of 7 wires which were twisted together, 
and the bundles ran spirallj round the cable, ^ow; to allow for 
deviations from a straight course, inequalities of the sea-bottom, 
etc^ suppose the cable was 1|} times as long as would be required 
for a straight course, and that it was necessary to increase tiie 
wire 1 mile in every 20 in consequence of twisting the wires, 
and 1 mile in every 24 because of the bundles running spirallj, 
what length of wire was required for the cable ? 

Ane. 362906^ miles. 

75. By the census of 1860, the number of inhabitants of Ala- 
bama wa^ 964296; of Arkansas, 435427 ; of California, 380016; 
of Connecticut, 460151 ; of Delaware, 112218 ; of Florida, 
140439; of Georgia, 1057329; of lUinois, 1711753; of Indi- 
ina, 1350941 ; of Iowa, 674948; of Kansas, 107110; of Ken- 
':ucky, 1155713; of Louisiana, 709290; of Maine, 628276; of 
'Maryland, 687034 ; of Massachusetts, 1231065 ; of Michigan, 
/49112; of Minnesota, 172022; of Mississippi, 791396; of 
Missouri, 1182317; of New Hampshire, 326072; of New Jer- 
sey, 672031 ; of New York, 3880735 ; of North Carolina, 
992667; of Ohio, 2339599; of Oregon, 52464 ; of Pennsylva- 
Qia, 2906370 ; of Rhode Island, 174621 ; of South CaroUna, 
703812 ; of Tennessee, 1109847 ; of Texas, 602432 ; of Ver- 
^ont, 315116; of Virginia, 1596079; of Wisconsin, 775873; 
of the District of Columbia, 75076; and of the Territories. 
920143 ; what was the population of the United States in 1860 ? 

Ans. 31443790. 



' 
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THE METRIC SYSTEM OP WEIGHTS AND 

MEASURES. 

403*. Besides the Weights and Measures in common use, 
which are contained in thQ several tahles in Articles 94—107, 
the Weights and Measures of the Metric System need explana- 
tion. 

In this System the scales are all decimal, like that of United 
States money. ' 

LONG MEASURE. 

4:04:* The principal unit of length is the Meter^ which is 
99.37 inches long. 

TABLE. 

10 MhUimeters ("") make 1 Centimeter, 
10 Centimeters " 1 Decimeter, 

10 Decimeters " 1 METER («), 

10 Meters " 1 Dekameter, 

10 Dekameters " 1 Hectometer, 

10 Hectometers " , 1 Kilometer (*""*). 

CenUm. Mm, 

Decim. 1 = 10 

Met^.. 1= 10= . 100 

Dek«n. 1= 10= 100= 1,000 

Heetin. 1= 10= 100= 1,000= 10,000 

1= 10= 100= 1,000= 10,000= 100,000 
r= 10 = 100 = 1,000 = 10,000 = 100,000= 1,000,000 

. Note 1. About twenty-five (more exactly 25.4) millimeters make one 
fach. The meter is about three feet, three inches, and three eighths of 
in inch, which may be remembered as the rule of the three threes. 

Note 2. The kilometer is the common tinit for road measure, and k 
about two hundred rods, or fiye eighths of a xfiile. Fiye meters make 
about one rod. 

403. What of all the scales ia the Metric System ? 404. The principal unit of 
lens^h? Lengfth of the meter? Table? Scale? HowmanymiUimetorstoanincIi? 
Gomnuai unit for road meaaore ? 

27 
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The accompanying scale exhibits ou 
decimeter divided into ten centiineteis, 
each centimeter being divided into ten 
millimeters. With it is a four inchscak 
divided into eighths of an inch. 

Those measores, as well as all the other 
metric measures and weights, are wnttea 
like whole numbers and decimals. Thus, 
8 kilometers, 8 hectometers, 7 meters, 
and 5 decimeters, are written 3807.5". 
Large distances, as in road measure, are 
given as kilometers and decimals. Thus, 
47.34*" stanis for 4 mjriameters, 7 kilo- 
meters, 8 hectometers, and 4 dekameteis. 
Small distances are usually expressed in 
millimeters, or in centimeters. 

The names of the several larger units 
of length are formed from-the word Meter y 
by prefixing Myria for 10,000, Kilo for 
1000, Eecto for 100, and Deka for 10. 
The smaller units are denoted by Ded for 
^, Genii for -j^, and MUli for xdVit- ^^ 
the same way, as will be seen hereafter, 
are formed the names of weights and of 
measures of surface and capacity. 

NoTB 1. The first series of prefixes is. from 
the Greek, the second from the Latin language. 

^OTB 2. The terms Dimet Cmt, and Mill, in United States money, for 
the tenth, hundredth, and thousandth parts of a dollar, are analogous to 
the terms Decimeter, Centimeter^ and MUUmeter. 

4:09» To reduce a larger denomination in the Metric 
System to a smaller, or a smaller to a larger : 

Multiply or divide hy 10, 100, 1000, c§c., /m the case may 
require (Art. 161). 



40^. How are metric measures and weights written ? What prefixes indiQ|d» th« 
larger denominations ? What the smaller ? 405. How is radaction perjbnned ? 
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!Ex. 1. Reduce 37 meters to millimeters. 

1» = 1000»"», 37 X 1000 = 37000, Ans. 

2. Reduce 25700 meters to kilometers. Ans. 25.7. 

3. Reduce 18.7^ to millimeters. .Ans. 18,700,0Q0. 

4. Reduce 2750"»°* to meters. Ans. 2.75. 

. 4:08* Metric measures and weights are added, subtracted, 
multiplied, and divided like whole numbers and decimals. 
Ex. 1. Add 7.25™, 14.056™, 1850™", and 1.6™. Ans. 24.756™. 

2, From 7^ added to 1750™ take 3256521™™. Ans. 5493.479™. 

3. Multiply 7 kilometers 823 meters and 125 millimeters 

by 5.12. 7823.125™ X 5.12 = 40054.4P, Ans. 

w 
SQUARE MEASURE. 

4:07» The principal units of square measure are the Are 
and the Square Meter. The Are is a .square whose side is 10 
meters, and therefore contains 100 square meters. 



• 


TABLE. 




• • 

100 Sq. Centimeters 


make 


1 Sq. Decimeter. 


100 Sq. Decimeters 


(( 


1 Centare, or sq. meter. 


100 Centares, or sq. 


meters " 


1 Are C). 


100 Ares 


44 


1 Hectare (^). 


100 Hectares 


cc 


1 Sq. Kilometer. 


ATM. 

Heetarcf. ^ 

xSi. 1-100 


8q. Deeim. Sq. Ccntlr 

o^^tSt 1 lot 

1— 100— 10,00C 

100— 10,000— 1,000,000 

10,000— 1,000,000— 100,000,000 



1 =100=10,000 =1,000,000 =100,000,000 =10,000,000,000 

Note 1. The hectare, which is a common imit for land measure, is a 
square whose side is a hundred meters ; hence it is equal to 10,000 square 
meters. It is 2.471 acres. 

Note 2. Since the scale in square measure is 100 (two dimensions, 
10 X 10), there will be two figures for each denomination. Thus, 25 
hectares, 7 ares, 17 centares, and 20 square decimeters, would be written 
2507.172 ares, or 260717.2 square meters, 

400. How are addition, subtraction, mnltiplioation, and division performed ? 
407. Unit of square measure? What is an are? Table? Scale? Unit of land 
neasnre f .What is a hectare ? Equal to how many acres ? How many figures are 
required for eaoh denomination ? Why ? 
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Ex. 1. Reduce 827000 sq. meters to hectares. Ans. 32.7. 
2. Redace 2.54 sq. kilometers to centares. Ans. 2540000. 
8. Redace 150 ares to sq. meters. 

4. In a field 200 meters long and 56 meters broad, how 
many ares? Ans. 112. 

5. How many sq. meters in a floor 6.8" long and 4.5" wide? 

6. How manj meters of carpeting 0.6" wide will be needed 
te cover this floor? Ans. 51". 

CUBIC MEASURE. 

408* The principal unit of cubic measure is the (7u5ie 
Jfclcr or Siere. It is 1.308 cubic yards.« 

TABLE. 

1000 Cub. Centimeters make 1 Cub. Decimeter, or LUer, 
1000 Cub. Decimeters " 1 Cub. Meter, or Stere (■•). 

The tenth part of the Stere is the Decistere, and ten Sterea 
make a Dekastere. 

KoTB. Since the scale is a thousand (three dimensions, 10 X 10 X 10), 
three figures will be required for eaeh denomination. 

IbL. 1. Reduce 12.87 cubic meters to cubic centimeters. 

Ans. 12870000. 
i. Reduce 32500 cubic decimeters to steres. Ans. 32.5. 
8. How many cubic meters in a box 1.25" long, 1.13" wide, 
sad 0.8" deep. 

4. How deep must be a box 2.13" square to contain 6 steres? 

5. How many cubic meters in a wall 25" long, 3.4" high, 
and 268"" thick? Ans. 22.78. 

DRY AND LIQUID MEASURE. 

4:09* The principal unit, both for Dry and for Liquid 
measure, is the Cubic Decimeter, or Liter, It is a little larger 
than a wine quart, 

408. Principal xadt for Cubic Measure ? Equal to how many cubic yards ? Table f 
How many figures required for each denomini^tion? Why? 409. PrineUAd unit for 
Bry and Liquid If easure ? What is a liter i About how much in customary measure / 
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TABLE. 

10 Milliliters, or cub. centimeters, make 1 Cen^tZtW (®^), 
lO.CentiUters " IDeciUter, 

10 Deciliters " 1 Liter (*), or cub. decuneter, 

10 Liters " 1 Dekaliter, 

. 10 Dekaliters ''1 Hectoliter ("), 

10 Hectoliters " 1 Kiloliter, or cub. meter. 

CentiUten. MUlUittn. 

DeciUten. 1 = 10 

Litem 1 = 10 = 100 

Dek-Utef. 1 = 10 = 100 = 1,000 

Hectol. 1 = 10 = 100 = 1,000 = 10,000 

££i., 1 = 10 = 100 = 1,000 = 10,000 = 100,000 
1 = 10 = 100 =1,000 = 10,000 =100,000 = 1,000,000 

These measures are usually written as liters and decimal 
parts ; or as hectoliters and decimal parts. Thus, 2 kiloliters, 
7 hectoliters, 7 liters, and 5 deciliters are written 27.075*^^, or 
2707.5*. 

Ex. 1. Beduce 17 cubic meters to liters. Ans, 17000. 

2. Reduce 17500 liters to hedtoliters. Ans. 175.. 

3. What is the value of 17.3" of wheat at $4.38 a hectoliter? 

The calculation of the contents of a bin or cistern, is very 
simple in the metric system. The product of the length, breadth, 
and thickness in decimeters, gives the contents in liters. 

4. How many liters in a tank 4.3"* long, 3.75™ wide, and 
1.6" deep? 43 X 37.5 X 16 = 25800, Ans% 

5. How many hectoliters in a bin 3™ long, 2" wide, and 1.5™ 
deep ? 

6. What is to be the depth of a box 12" long and 8™ wide, 
in order to hold 2500 hectoliters? Ans. 2.604"+. 

WEIGHT. 

410» The principal units of weight are the Gram and the 
Kilogram. The Kilogram is the weight of a liter of water, 
and is a little more than 2^ pounds avoirdupois. 

409. Table i Scale ? How are the contents of a bin or cistern found ? 410. Prinef- 
pal units of weight ? What Is a kilogram ? Equal to how many pounds aroirdnpoia i 

27* 



818 THB METRIG 8T8TE1C. 

TABLE. 

10 Milligrams C^) make 1 Centigram, 

10 Centigrams ^^ 1 Decigram, 

10 Decigrams " 1 Gram («), 

10 Grams ^^ 1 Dekagram, 

10 Dekagrams *' 1 Hectogram, 

10 Hectograms ^^ 1 KiloUram, or Kilo (^)» 

10 Kilograms ^' • 1 ^yriagram, . 

10 Myriagrams ** 1 Quintal, 

10 Quintab " 1 Tonneau (*). 



OmMgf. 

1>iltr. 1 = 10 

1= 10= 100 

Isr 10=5 100= IfiOO 

1= 10= 100= 1,000= 10,000 

1= 10= 100= 1,000= 10,000= 100,000 

Xntacr. !'=:• 10= 100= 1,000= 10,000^ 100,000= 1,000,000 

Qahu 1= 10= 100= 1,000= 10,000= 100,000= 1,000,000= 10,000,000 

tm, 1= 10= 100= 1,000= 10,000= 100,000= l/)00,000= 10,000,000= 100,000,000 

1 MBlO bIOO =1000 =10,000 =100,000 =1,000,000 =10,000,000 =100,000/)00 =1,000,000,000 

KoTE. A cubio centimeter of water weighs a gram, and a cubic meter 
cf water weighs a tonneau. The kilogram is often called kilo, for brevity. 

Ex. 1. Reduce 2.75* to grams. Ans. 2,750,000. 

2. Beduce 881' to milligrams. 

8. Reduce 17520'' to kilos. Ans. 17.52. 

4. Wliat is tl^e weight of 27 hectoliters of water? 

Ans. 2700^. 

5. What weight of water maj be contained in a cistern 
1.75« long, 1.3"» broad, and 0.8"» deep? Ans. 1820^. 

WEIGHT OF BODIES. 

411* The specific gravity of a body is its weight com- 
pared with the weight of the same bulk of water. Thus, if a 
cubic foot of cast iron weighs 7^ times as much as a cubic foot 
of water, the specific gravity of the iron is 7.2. If cork is one 
iburth as heavy as water, its specific gravity is 0.25. 

The following are approximately the specific gravities of 
several substances. 

Copper, .... 8.8 Lead, .... 11.4 Granite, .... 2.7 

Gold, 19.3 Silver, . . . 10.6 Marble, .... 2.7 

Cast Iron, ... 7.2 Mercury, . , 13.6 . Maple, O.S 

Bar Iron, . , <. 7.8 



410. Table ? Scale ? What it the weight of a oublo centimeter of water ? Of 
a onbio meter of water .' What la the kilogram called ? 411. What U th« BpMlIk 
gntTltj of a body i Explain how.lbiiBd ? 
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4t W. When the specific gravity of a body and its magnitude 
in metric measures are known, its weight is easily computed, 

KuLE. Multiply the weight of an equal bulk of water hy the 
wpecijic gravity. 

Ex. 1. What is the weight of 4 liters of mercury? 
Four liters of water weigh 4 kilos (Art, 410) ; and 4 liters of 
mercury weigh 13.5 times as much. ' Ans. 54 kilos. 

2. Find the weight of a block of marble 1.6" long, 0,75" 
wide, and 0.4"* thick. Ans. 1.296 tonneaux. 

The block is 0.48 of a cubic meter. This amount of water 
weighs 0.48 of a tonneau (Art. 410). Hence the marble weighs 
2.7 times 0.48*. 

3. What is the weight of a bar of gold 25 centimeters long, 
3 centimeters wide, and 16 millimeters thick? 

Ans. 25 X 3 X 1.6 X 19.3= 2316 grams. 

4. What is the weight of a bar of iron 3°* long and 2 centi- 
meters square? • Ans. d.36 kilos. 

5. What is the weight of a stick of maple timber 4" long, 0.3™ 
wide, and 0.25" thick? Ans. 240 kilos. 

6. What is the value,' at 30 cents a kilo,' of a piece of sheet 
lead 3.25" long, 2" wide, and 3"" thick? 

413« These measures and weights constitute the Metbio 
System, so named from the Meter. This system was devised 
in France, near the close of the last century, to remedy the 
inconveniences arising from the great variety of existing meas- 
ures and weights. Its use, in that country, to the exclusion of 
other weights and measures, has been reqiyred by law since 
1840. 

The system has been adopted by Spain, Belgium, Holland, 
Portugal, and Chili. Its use is extending among the other 
nations of Europe and America. In some departments of 
science it is in exclusive use. 

It was legalized in Great Britain, by act of Parliament, in 1864* 

419. Glye the rale for finding the specific gnriij, 413. Give lome aeoonnt 
of Iht ofigin and hiftor/ of ttm Metric Sjstem. 
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Congress, in 1866, authorized its use in the United States, 
enacted that the new five cent coin should weigh five grams, 
and provided for its use, ultimately, in the post offices. 

NoTB. The limit of the weight of a single letter is to be 15 grams, 
instead of a half ounce, as heretofore. The diameter of the five cent coin 
(of 1866} u 20 millimeters. Three of these coins may be used to weigh 
a letter. 

414* The meter b the only arbitrary unit of tlie system, 

since the measures of capacity and 
the weighty are all derived from it. 
It is one ten millionth part of the 
distance on the earth's surface from 
the equator to the pole, or one forty 
millionth part of the earth's circum- 
ference, measured over the poles. 

Note. Strictly speaking, the meter is 
the lengthy at the temperature of melting 
ice, of a certain platinimi bar, which 

length was intended to be, and is very nearly, equal to one forty millionth 

part of the earth's circumference measured oyer the poles. It is also 

very nearly 39.37 inches. 

Let AB represent a meters the unit of length, then will the square 

ABEF, described on AB, be a square 
•meter i or Centare, a uni): of square meas- 
ure. The cube ABCDEFGH, each of 
whose six faces is a square meter, would 
be a cubic meter, or Stere, the principal 
unit of cubic measure. 

AK being -^ of- AB, represents a 
decimeter, and the cube of which AK 
is an edge is a cubic decimeter. This 
volume (or one equal to it of any form 
whatever) is a Liter, the uliit of dry 
and liquid measure. The weight of a 

•ubio decimeter (or liter) of pure water is the Kilogram, the principal unit of 

weight; a oubio meter of water weighs a Tonneau. 

41 S. What Is to be the weight of a single letter In the United States t 41 4. The 
only arbitrary unit of the system f What is the meter f How Is the centare de> 
lived from the meter f How the stere f the liter f the kilogram t the tonneaa t 
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The names of 'the metric weights and measures are formed 
: according to a simple law, as will be seen by inspection t)f the 
: £ollowing scheme : 



L.SNOTHS. 


SUBFACES. 


CAPACITIK8. 


Weights, 


Batioi 


Myria - meter. 




• 


Myiia - gram. 


10000 


Kilo - meter. 




KUo - liter. 


Kilo - gram. 


1000 


Hecto - meter. 


Hect - are. 


Hecto - liter. 


Hecto - gram.. 


100 


Deka -meter. 




Deka - liter. 


Deka - gram. 


10 


Mete^. 


Abe. 


LlTES. 


Gkah, 


1 


Deci - meter. 




Deci - liter. 


Deci - gram. 


^ 


Centi -meter. 


Cent - are. 


Centi -liter. 


Centi - gram. 


IH 


Milli -meter. 




MiUi -Hter. 


Milli - gram. 


i(i^oo 



4:197 The following equivalents of the metric measures 
imd weights have been established hj Congress for use in all 
legal proceedings : 



MEASURES OF LENGTH. 



METRIC DENOMINATIONS AND 
VALUES. 


EQUIVALENTS IN DENOMINATIONS 
IN USE. 


MyTiameter 
Kilometer . . 
Hectometer 
Dekameter . 
Meter .... 
Decimeter . . 
Centimeter 
Killimeter. . 










10,000 meters . . . 
1,000 meters . . . 
100 meters . . • 
10 meters . . . 
1 meter . . . 
-^ of a meter 
y^ of a meter 
10^0 of a meter 


6J2137 miles. 

328 feet and 1 inch. 
393.7 inches. 
39.37'inohes. 
3.937 inches. 
0.3937 inch. 
0.0391 inch. 



MEASURES OP SURFACE. 



METRIC DENOMINATIONS AND 
VALUES. 


EQUIVALENTS IN DBNOHINATIOirS 
IN USE. 


Hectare 

Are 

Centare. 


10,000 square meters 
100 square meters 
1 square meter 


2.471 acres. 

• 

119.6 square yards. 
1550 square incites. 
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• 


HBASITRBS OF CAPACITT. 




XSTBtC DBHOilDIATIOaS A«0 YAUJEB. 

• 


EQUrVALEVTB IN I>BJSOMl3XAXIOS 
JX U8K. 


IvUBCS* 


No. of 

Uter*. 


CnUo HeMiire. 


Dry Keasore: 


rjqnid or Wine 
Measure. 


KiloUtcroritere 
HedoUter . . . 
Dekaliter . . . 

Liter 

Dedllter. . . • 
CeotlUter . . . 
Milliliter . . . 


1000 

100 

10 

i 


1 cable meter .... 
iV of a eobiometer . 
10 enbie deeUneten . 
1 cable deeimeter . . 
■fig of a cob. deeimeter 
10 coble oentimetert 
1 coble centimeter . 


1.308 cobic yards 
2ba.and8^pkB. 
O.OSqoarta ... 
0.906 qoart . . . 
0.1022 cob.inches 
0.6102 cable iii<di 
0.061 cubic inch . 


264.17 galliBU. 
26.417 gxTlons. 
2.6417 gsMoiis. 
1.0667 quarts. 
0.8^ g^'ll. 
0.338 fluid oimce. 


nnrr 


0.27 fluid drachm. 



"WEIGHTS. 



MBTBIO DSNOMIHATIOMS AKD VALUES. 



Namae. 



HiUler or tonmeao 
Qointal .... 
Jf jrriag^ram . •• 
Kilopram or kilo 
Hectogram • 
Dekagram. . 
Gram .... 
Decigram • . 
CentigTam . 
Milligram . . 



No. of 
Orsma. 



1000000 

100000 

10000 

1000 

100 

10 

1 



Weight of wbst quantity of 
water at maximnm denBity 

1 coble meter 

1 hectoliter 

lOniters 

lUter 

1 deciliter 

10 cubic centimeters . . 
1 cubic centimeter . . . 
-^ of a cubic centimeter 
10 cubic millimeters . . 
1 cubic millimeter . . . 



EQUIYAUSirrS 1» DKNOXI- 
NATldNS IZr USE. 



ATolrdopoiB W^s^t 



220i.6 pounds. 
220.46 pounds. 
22.046 pounds. 
2 J2046 pounds. 
3.5274 ounces. 
0.3527 ounce. 
15.432 grains. 
1.5432 grains. 
0.1543 grain. 
0.0154 grain. 



4:16» To reduce metric weiglits or measures to those in 
customary use. 

Ex, 1. Reduce 127*™ to miles. ^ Ans. 78.914 miles. 

Since one kilometer is 0.62137 of a mile, 127*™ will be 
127 X 0.62137 = 78.914 miles. Hence we have the 

^ULE. Multiply the number of metric units hy the correspond' 
ing number in the table. 

416. Rules for reducing the metric weights and, measures to those in common 
use, and the reverse.* 
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2. Reduce 312"* to inches- -^^^^ 12283.44. 

3. Reduce 12000^ to pounds avoirdupois. 

4. In a cubic meter how manj wine quarts? 

Ans. 1056.68. 

41.7» To reduce customary weights and measures to those 
of the metric system. » 

Ex.1. Reduce 280 inches to meters. Ans. 7.112+ meters. 

Since one meter is 39.37 inches, the number of meters in 
280 inches is the number of times that 280 contains 39.37, 
that is, 7.112-j- meters. Hence we have the 

Rule. Divide the number of the customary denomination hy. 
the corresponding number in the table. ■ 

2. Reduce 27" tons to kilos. 

Ans. 27 X 2000 -^ 2.2046 = 24494+. 

3. Find the weight in kilos of 15 gallons of water. 

4. Find the capacity in hectoliters of a bin 7 ft. 3 in. long, 
3 ft. 10 in. wide, and 2 ft. 2 in. deep. 



■ ^•1 



MISCELLANEOUS EXAMPLES. 

I 

1. Reduce 12 kilometers to meters. Ans. 12000. 

2. Reduce 1256.7 kilos to quintals. - Ans. 12.567. 

3. A-dd 125™, 17.06^, .071^, and 3000™. Ans. 17259™ 

4. Add 25.06*, 18315^', 16.05^«, and 7 quintals. 

Ans. 25794.365^'. 

5. From 20^ subtract 1862.15 liters. Ans. 137.85 liters. 

6. From 91 cubic meters subtract 280.31". 

Ans. 62969 liters. 

7. Multiply 17.288' by 312500. Ans. 5400 kilos, 

8. Multiply 51.2™™ by 687500. Ans. 35.2 kilometers. 

9. Divide 120*=™ by 15™. Ans. 8000. 
10. Divide 12.04* by 17200. Ans. 700 grams. 
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11. Divide 2700^ by 90^ Ans. 3000. 

12. Divide 82^ by 47621. Ans. 0.67197+ meter. 
18. In a cubic meter of water how many gallons? 

14. Reduce 1725 grams to apothecaries' weight. 

15. In an acre how many square meters ? 

16.. In 5 busheb how many li^rs? Ans. 176.2114-. 

17.* Ho^ many coins, each weighing 5 grams, can be coined 
firom a cubic decimeter of metal whose specific gravity is 10 ? 

Ans. 2000. 

18. In a board 4"* long and 0.4" wide, how many sq. deci- 
meters? Ans. 160. 

19. What is the side of a square that contains 1296 square 
decimeters? (Art. 355.) Ans. 3.6"*. 

20. What is the length of the ii^ner edge of a cubical box 
jiat contains 80 hectoliters? (Art. 363.) Ans. 2°^ 

21. A cubical cistern holds 1331 kilograms of water; what 
is the length of an inner edge? Ans. 1.1 meters. 

22. What is the area of a circle whose radius is 150 meters? 
(Art. 392.) Ans. 7.068+. hectares. 

23. A circular cast-iron plate is 1 meter in diameter, and 2 
centimeters thick ; what is its value at $45 a tonneau? 

24. What is the surface of a sphere whose radius is 75 
millimeters? (Art. 401.) Ans. 7.068+ sq. decimeters. 

25. What is the weight of a cast iron ball whose diameter is 
12 centimeters? Ans. 6.514+ kilos. 

26. If a stone 1.25" long^ 0.72" wide, and 0.4" thick, weighs 
1 tonneau, what is its specific gravity? Ans. 2.777+. 

27. A grocer buys sugar at 8^ cents a pound, and sells it for 
"22 cents a kilo ; how much per cent, does he gain or lose ? 

28. A man buys wine for $1 a liter, and sells, it for $1 a 
quart ; how much per cent, does he gain or lose ? 

29. A man buys coal for $5 a ton of 2240 pounds ; what 
must he get per tonneau to gain 18 per cent, on the cost ? 

30. The latitude of New Orleans is 30°, and that of Chicago 
is 42° ; how many kilometers north of New Orleans is Chicago ? 

Ans. 1333.3+. 
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